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VIEWS NEWS AND INTERVIEWS 
Mr. |}. R. Chamberlain, the Lon- 


don cor’spondent of the New York 
Sun, Wo went to Rennes, France, to 
report ‘ie Dreyfus trial, gives, in a 
recent | tter, some interesting details 
of the vork of the 300 newspaper 
men wl) were there from all parts of 
the word. He says, in part: ‘*The 
problen: of quick communication with 
the out-ide world was an ever-present 
difficul'y from the first day of the 
trial y:il the last. There were avail- 
able six telegraph and four telephone 
wires f.om Rennes to Paris, two wires 
to Bre-t, the landing place of the 
French Cable Company’s lines to 
America, and one wire to Havre, 
where the Commercial company’s 
cables touch. ‘The best apparatus 
and most skillful operators in France 
were assembled at Rennes for the tre- 
mendous task of conveying the news 
of the ‘rial to the four quarters of the 
world. Considering the facilities 
availalle, the result was probably the 
best ac-omplishment in telegraphy in 
this or any other country. On the 
first day more than 650,000 words 
were transmitted by telegraph alone. 
This (uantity was exceeded on the 
day Libori was shot, and on other 
days it varied between the maximum 
and 2 minimum of 350,000 words. 
It would be unfair, perhaps, to criti- 


cise tls quality of the work in view 
of its overwhelming quantity. An 
operator who sends at highest speed 


long» essages in any of half a dozen 
langu: ges which he does not under- 
stand can hardly be blamed if the 
despaiches fail to arrive letter perfect 
at th 'r destination. When it is con- 
sider:.|, however, that nearly one-half 
the matter sent over the wires from 
Renn: s was written in English, Ger- 
man, Italian, Russian, Spanish or 
Swedish, it must be admitted that 
the «-complishment of the Rennes 
telegiaph corps was something stu- 
pend..us.” 





William B. Bradbury, a San Fran- 
cisco millionaire, spent twenty-four 
hours in jail last week for expectorat- 
ing on the floor of a street car. Brad- 
bury was convicted in the police 


court on May 13, 1897, of a violation 
of the ordinance which prohibits ex- 
pectoration in public places. Brad- 
bury added to his offense by spitting 
several times after the conductor had 
called his attention to the rules and 
profanely asking what the company 
proposed to do about it. As he had 
already been fined for a similar of- 
fense, he was sentenced to jail for 
twenty-four hours without the alter- 
native of a fine. The millionaire 
has spent two years in appealing the 
case, but judgment was finally en- 
tered on September 1. 





‘Don’t tell me anything about the 
advantages of a cable code. I know 


came to me on the day my wife 
landed at Queenstown, and, although 
it consisted of only three words, it 
told me that she had had an enjoy- 
able trip, met a lot of nice people, 
and never missed a meal. I went 
among my friends and expatiated on 
the advantages of the code business, 
and now I feel like going to them to 
take back all I said, and this is the 
cause.” 

And he showed a cable message 
with the words ‘‘Nurry Chiraide.” 

‘*T hunted all through the book,” 
he said. ‘I’ve studied it inside out 
and upside down, and can’t find the 
words, and | don’t know if the mes- 
sage means ‘I am desperately ill and 





Fig. 1.—INTERIOR OF THE NIAGARA FAaLts HyDRAULIC POWER AND MANUFACTURING 
CoMPANY’s PowER-HOCSE. 


all about the code business, and it is 
a delusion and a snare.” 

The man looked angry and worried, 
says the New York Tribune, but was 
finally induced to relate his experi- 
ence. 

‘It was like this,” said the angry 
man. ‘‘When my wife went to 
Europe we agreed to use the P. D. Q. 
code, in order that we might corre- 
spond by wire at the lowest possible 
rate. There is hardly anything that 
one can’t tell in a few words by the 
use of a code, and sentences of ten 
and fifteen words, which would cost 
two dollars and fifty cents or three 
dollars and seventy-five cents by the 
ordinary tariff, exclusive of address 
and signature, can be sent for twenty- 
five or fifty cents, The first message 


> 


want you to come at once,’ ‘My money 
has been stolen ; send me a fresh sup- 
ply,’ or ‘I leave for Rome to-morrow,’ 
or any other thing.” 

‘* But I got even on the code busi- 
ness. I sent a message in reply with 
these words, ‘ Amulet Amiel.’” 

‘And what does that mean?” 
asked the interested listener. 

‘«That’s the point. The words are 
not in our code book, nor in any 
other code book that I know of, and 
I sent them to give my wife a chance 


to exercise her imagination, so that 
she may be able to talk intelligently 
on the subject of codes, for I want 
no advantage'in that direction.” 





The Ottawa, Ont.. Electric Light 
Company has offered to sell out to 
the city for a little over $1,200,000, 


wid? 
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INCREASED ELECTRIC POWER DE- 
VELOPMENTS AT NIAGARA 
FALLS. 





WORK OF ENLARGING THE 
PLANTS OF THE NIAGARA FALLS 
HYDRAULIC POWER AND MANU- 
FACTURING COMPANY AND THE 
ELECTROLYTIC INDUSTRIES AT 
THE FALLS. 


THE 


The Niagara Falls Hydraulic Power 
& Manufacturing Company is making 
great strides in the development of 
the power made available by means 
of its surface canal that conducts a 
portion of the flow of the upper 
Niagara River through the city, a 
distance of about 4,400 feet, to the 
edge of the high bank of the lower 
river, where it plunges through pen- 
stocks and down to the turbines oper- 
ating many generators. During the 
present year this company has di- 
rected its energies to the widening 
and deepening of the canal at several 
points, in order that the flow of 
water may be increased, thus afford- 
ing an improved supply to the power- 
house referred to and to the various 
mills located on the canal basin. One 
notable improvement, that has been 
made is the construction of a new 
bridge actoss the canal at Main street, 
which has made possible the widening 
of the canal from 70 to 100 feet at 
this point. Between the foundations 
of this bridge and the canal basin 
the waterway has been widened, so 
that now its banks stand far back 
of the former line, creating quite a 
bay in front of the hills on the edge 
of the bank. This part of the canal 
and the basin has also been deepened, 
and on days when the company’s fleet 
of dredges, drill-boats, tugs, scows 
are all at work at this point the scene 
is one of great activity. In Fig: 2 
the company’s fleet is seen at work 
on the canal and basin below the 
Main street bridge, the main point 
of recent operations. 

Down in the power-station, below 
the bank, a similar scene of activity 
is presented. ‘There several new tur- 
bines are being installed as rapidly as 
possible, while new generators are on 
the ground ready to be erected. In 
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this station there are now in opera- 
tion four turbines made by James 
Leffel & Company, of Springfield, 
Ohio, and one turbine made by a 
Philadelphia firm. ‘Three of the tur- 
bines, made by James Leffel & Com- 
pany, operate generators that supply 
the lower works of the Pittsburgh 
Reduction Company with current, the 
fourth operating two generators that 
supply the Niagara Gorge Railroad, 
the Lewiston & Youngstown road, and 
several motors. ‘The other turbine 
operates a generator that supplies the 
National Electrolytic Company with 
current, and also an alternator con- 
nected to the incandescent system of 
the Buffalo & Niagara Falls Elec- 
tric Light and Power Company. The 
new turbines that are being installed 
will operate generators to supply cur- 
rent to the extension of the aluminum 
works of the Pittsburgh Reduction 
Company, and turbines to be in- 
stalled later will furnish power for 
operating other generators. 

The turbine operating the alternator 
and the National Electrolytic Com- 
pany’s generator is shown in Fig. 1. 
These form the first set of machines 
installed in the second section of the 
Niagara Falls Hydraulic Power and 
‘Manufacturing Company’s station. 
The turbine is of 2,500 horse-power. 
The new turbines now being installed 
will stand in the rear of this set of 
machines, and will receive their water 
supply from the same penstock. This 
penstock is the one last erected. It is 
11% feet in diameter, and stands out 
from the cliff in column form. The 
valves through which water is fed to 
the turbines are 60 inches in diameter; 
and there are five of these valves, thus 
allowing five turbines to be installed 
on the penstock, which practically will 
complete the installation in the second 
section of the station. In the new 
turbines slight changes have been 
made in the shape of the buckets. 

Inasmuch as the output capacity of 
this new section of the power-station 
is practically leased, the Niagara Falls 
Hydraulic Power and Manufacturing 
Company has commenced excavating 
for the third section of the station, 
and, when this is done, it will 
complete the building according to 
the original plans. The new section 
will be 100 by 60 feet, making the 
total dimensions of the station 100 by 
180 feet. Machines similar to those 
now in use in the station will, no 
doubt, be installed in the new section. 

The various industries on the lands 
of the Niagara Falls Hydraulic Power 
and Mannfacturing Company using 
electric power are ina very progressive 
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state, and the majority of them are 
extending their plants and soon will 
be calling for more power. This is 
true of the National Electrolytic 
Company and the Pittsburgh Reduc- 
tion Company, while the Acker Proc- 
ess Company’s plant will demand a 
big supply of power before many 
months have passed. ‘This Jast-men- 
tioned plant is located on the lands 
of the Niagara Falls Hydraulic Power 
and Manufacturing Company and 
faces Third street. The new build- 
ings are of brick and iron. The 
machine equipment of the factory has 
commenced to arrive, and is being in- 
stalled as rapidly as possible. Other 
buildings will be erected, the site for 
a larger building than any yet con- 


into consideration the erection of 
another station, and this is likely to 
be located a little further down stream, 
possibly below the Central flouring 
mill. There is a probability that this 
new station will be an alternating- 
current station, but the demands of 
consumers will no doubt regulate the 
company’s judgment and construc- 


tion. 
eae 


Removing a Bridge by 
Electricity. 

For certain reasons it became neces- 
sary recently to quickly remove an 
old wooden bridge over the Wabash 
River at Clinton, Ind., and at the 
same time keep the stone piers intact. 
Other means being considered unavail- 














Fig. 2.—FLeet oF Dri AND DrEDGE Boats AT WorkK DEEPENING AND 
ENLARGING THE NIAGARA Fatis PowER CANAL. 


structed being now cleared. This in- 
dustry promises to slightly revolution- 
ize the caustic soda and bleaching 
powder markets, as the process is said 
to be exceedingly efficient. 

The National Electrolytic Company 
manufacture chlorate of potash, and 
several times since the plant started 
it has been enlarged. Now an addi- 
tion that will more than double the 
capacity of the plant has been com- 
menced. 

The Pittsburgh Reduction Company 
has been working all Summer enlarg- 
ing its lower works. The main build- 
ing has been extended out half way 
over the canal, connecting the canal 
basin with the forebay, and this in- 
creases the factory room considerably, 
while a new building has been erected 
for storage purposes. When the new 
pot-room of- this plant is put in oper- 
ation the output of aluminum will 
be materially increased. 

With the completion of the power- 
house, it is probable that the Ni- 
agara Falls Hydraulic Power and 
Manufacturing Company will take 


able, a plan suggested by H. N. Mills, 
an electrician, was adopted with suc- 
cess. Each span of the bridge was 
composed of nine chords, each con- 
sisting of three timbers. Therefore 
if these twenty-seven sills were cut 
simultaneously the span would drop 
between the piers to the river beneath. 
This was what was actually done, the 
cutting being accomplished by burn- 
ing through the wood by loops of iron 
resistance wire made red-hot by the 
passage of an electric current and 
weigltted down by sash weights. he 
timbers were of yellow poplar and 
nine ‘inches square. Kach one was 
burned simultaneously in two places. 
Thus the mass of timbers dropped 
well inside the piers without injuring 
them. It took one hour and forty 
minutes to wreck each span. The 
current was first turned on about five 
o’clock in the morning on the day of 
the wrecking, and at two o’clock in 
the afternoon the last span crashed 
to the river bed. 





——_>-— 

The Woods Motor Vehicle Com- 
pany, of East Orange, N. J., with a 
capital of $10,000,000, has been 


licensed to do business in Illinois with 
a capital of $65,000. 








The American Street Railway 
Association. 


The eighteenth annual conventi, 
of the American Street Railway Aggo. 
ciation is to be held at Chicago, be. 
ginning October 17, and, in addition 
to an extensive programme of papers 
and discussions, a fine exhibition has 
been planned and promises to be very 
interesting and complete. About one 
hundred exhibitors have taken space, 

The headquarters of the convention 
will be at the Auditorium Hote, 
and the exhibition will be held at 
Tattersall’s, on Sixteenth street, 
few blocks away. 

Arrangements are being made for 
the transportation of the <eclegates 
and their friends from the Hast, the 
majority leaving on Sunday, October 
15. The president of the association, 
Mr. C. 8. Sergeant, of Boston, with 
others from his city, will unite at 
Albany with the party leaving here 
over the New York Central Railroad, 

The Pennsylvania Railroad and 
the Erie Railroad are also offering 
special facilities for the delegates 
who desire to go over their lines. 
Mr. M. C. Roach, 413 Broadway, 
will look after the accommodations 
for passengers over the New York 
Central Railroad; Mr. Samuel Car- 
penter, 1196 Broadway, wiil take 
care of the interests of passengers 
via the Pennsyivania Railroad, and 
Mr. James Buckley, 401 Broadway, 
will look after the accommodations 
for passengers over the Erie Railroad. 

Among the leading exhibitors that 
have taken space are the Westing- 
house Electric and Manufacturing 
Company, General Electric Company, 
Safety Insulated Wire and Cab!e Com- 
pany, Central Electric Company, 

Gold Car Heating Company, Standard 
Paint Company, Garton—Danie!s Elee- 
tric Company, American Steel « Wire 
Company, Standard Underyround 
Cable Company, the Okovite Com- 
pany, Sterling Supply and Manu- 
facturing Company, Morris [lectric 
Company, New Haven Car Register 
Jompany, Joseph Dixon Crucible 
Company and Siegrist Lubricator 
Company. 

The reduced fare ticket of ove and 
one-third for the round trip (vertil- 
cate plan) will be good leaving New 
York, Friday, October 13, and for 
the return trip leaving (ticago 
October 22. 


eee 
What Makes the Wheels Go Round. 


‘*What makes it go?” asked one 
of the curious bystanders. 
“Money,” replied the owner of the 


automobile, who had become tired of 
answering that question. ' 

“Same as a mare.” — Chicago 
Tribune. 
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ELECTRICAL DECORATIONS IN 
HONOR OF ADMIRAL DEWEY. 


THE MAGNIFICENT ELECTRICAL ILLU- 
MINATION OF NEW YORK CITY 
AND HARBOR, THE BROOKLYN 
BRIDGE, AND PUBLIC AND PRI- 
VATE BUILDINGS UPON THE 
ADMIRAL’S RETURN. 





There was one feature of the Dewey 
fetes in New York city last week 
which was unique, and which would 
have been impossible a few years ago 
—the marvelous electrical illumina- 
tion of the city and its surrounding 
waters. 

The municipality’s official electrical 
illumination begun and ended with 
the great sign and searchlights on the 
Brooviyn Bridge. The electric sign 
was tiie largest ever constructed, con- 
taining about 8,000 16-candle-power 
incandescent lamps, arranged to spell 
the words ‘‘ Welcome Dewey.” The 
letters were 36 feet high, and the 
sign «xtended 400 feet along the cen- 
tral span of the great Bridge. It was 
constructed by Mr. W. EI. Boyes, of 
Brooklyn, who evolved an ingenious 
method for making the great electric 
letters. Along the outer panel of the 
stiffening truss at the middle of the 
Bridge a number of poles about forty 
feet :igh were securely lashed. Upon 
these, as a foundation, was strung a 
network of steel and copper wires, 
the iatter forming the outlines of the 
great letters. | Across these were 
strung the lamps in series of five. 
Current, at 550 volts, was taken from 
the third-rail system of the main 
Bridge tracks. 

The remarkable feature of the sign 
was that unfinished Jamps were used. 
They were not provided with bases, 
but consisted simply of the glass 
bulb with its short Jeading-out wires. 
To these were attached short pieces 
of small gauge bare copper wire with 
whic the lamps were connected 
togeiher. ‘The cavity in the butt 
of cach lamp was stopped with a 
sma!i cork, and the whole dabbed 
wit!) shellac. Naturally, the strings 
of fve lamps swung in the wind and 
jiggled up aud down with the vibra- 
tions of the great Bridge, so that 
mully circuits were broken and _re- 
fused to light up when the individual 
leticrs were tested. Consequently it 
was found necessary to stay the Jamps 
with twine, which was knitted about 
them in such a way as to hold them 
steady. ‘he illumination of the sign 
was very successful, its appearance 
bei::g well shown in one of the accom- 
pan ying illustrations reproduced from 
a pnotograph by Mr. W. Moehring, 
of New York city. 

On the tops of the bridge towers 
were placed thirty inch searchlights 
from the New York Navy Yard, 
Operated by men of the Brooklyn 
battalion of the Naval Militia. To 
reach their airy perches these men 
hai to climb up rope ladders outside 
the towers, which are 278 feet high. 

‘he Pennsylvania Railroad erected 
another magnificent sign of welcome 
on the end of its enormous train shed 
in Jersey City. Upon the great arc 
of the east gable, facing across the 
Hudson River towards Manhattan, 
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appeared, in letters about fifteen feet 
high, the legend ‘‘ Welcome to Ad- 
miral Dewey.” On the pier-heads of 
the ferry slips in front of the stations 
were large keystones, the symbol of 
the Pennsylvania, in electric lamps, 


m 





vertical rows of lamps and its gilded 
cornice was picked out with multi- 
colored lamps. From a distance the 
white building glowed like a gigantic 
candle. The New York Life Insur- 
ance Company’s building was elabor- 


be viieaal a 


pst y 


ELECTRICAL DECORATIONS IN Honor oF DEWEyY.—‘‘ Staats ZEITUNG” BUILDING, 
Looxine up ParK Row, NEw York. 


while all of the large ferryboats were 
elaborately decorated with lines of 
lamps—several hundred lights on 
each. 

Searchlights abounded. On _ the 
tops of a dozen or more of the high 
buildings along the water-front, in 
the lower part of Manhattan, on the 
heights of Brooklyn, they were 


ately decorated with lamps, ‘the globe 
on its tower, some three hundred feet 
above the sidewalk, being temporarily 
turned into a ball of fire. Among 
other buildings with elaborate decora- 
tions were those of the New York 
World and Staats Zeitung, which 
appears in one of the accompanying 
illustrations. 
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Admiral Dewey’s Ship Had a 
Telephone. 

The New York & New Jersey 
Telephone Company installed last 
week a set of long-distance telephone 
apparatus aboard Admiral Dewey’s 
flagship Olympia. Two copper- 
sheathed cables were laid between the 
ship and the mainland at Tompkins- 
ville, Staten Island. 

The telephone was installed through 
the courtesy of General Manager W. 
D. Sargent and General superin- 
tendent J. C. Reilly, of the New 
York & New Jersey Telephone Com- 
pany. The Safety Insulated Wire 
and Cable Company, of New York 
city, supplied the cable. 

The cable was laid after dark, with 
the searchlights of the fleet playing 
on the workmen and the boat in which 
they brought up the cable. The 
cable itself was made fast to the 
anchor-chain of the Olympia, and 
sufficient slack was allowed so that 
the ship could swing with the tide. 

This is believed by naval officers to 
be the first time in the history of the 
service that a warship has been con- 
nected by submarine cable with the 
shore in this way. In the harbor of 
Honolulu telephone connection be- 
tween vessels and the shore may be 
had by anchoring the vessel both at 
bow and stern and connecting up with 
a permanent telephone cable. It will 
also be remembered that when the 
steamship St. Paul went ashore on 
the New Jersey coast a few years ago, 
telephonic communication was main- 
tained by an aerial line which was car- 
ried from the mast-head of the ship 
to the shore. 





THE BROOKLYN BRIDGE at NieHt, SHOWING ELEcTRIC Sign, ARC LIGHTS AND SEARCHLIGHT. 


planted, and, especially on Friday 
night when the great exhibition of 
fireworks was in progress, their 
beams weaving across the sky were 
exceedingly beautiful. 

Many elaborate decorations of 
private buildings were carried out. 
The high tower-like American Surety 
Company’s building, in lower Broad- 
way, was lit from top to bottom with 


The North Atlantic Squadron, 
headed by Admiral Dewey’s flagship, 
Olympia, Jay in the Hudson River in 
a column extending south from One 
Hundred and Tenth street to Sixtieth 
street. On Friday and Saturday 
evenings the war vessels were bril- 
liantlyilluminated with electric lights 
and made a fine show for observers 
along Riverside Drive or afloat. 


Admiral Dewey and all the officers 
of his flagship were greatly pleased. 
A great deal of business was trans- 
acted, and Admiral Sampson, who was 
visiting Admiral Dewey, held a con- 
versation with Baltimore from the 
flagship Olympia. When the ship 
came out from Tompkinsville to join 
the naval parade the cable was dropped 
with a mooring buoy to mark it. 
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SCIENCE BREVITIES. 


Central Station on Wheels —The 
Eastern Railway Company, of France, 
is utilizing what L’Jndustrie Elec- 
trique calls a central station on wheels 
for repairing the Torcenay tunnel. It 
is mounted on a railway truck, and in- 
cludes a petroleum engine driving a 
dynamo, which furnishes current both 
for propelling the truck by means of 
a motor and for lighting the works in 
the tunnel. This little central sta- 
tion suffices for four to six are lamps 
or 20 to 40 incandescent lamps, and 
it has been found of great service in 
tunnels and for night work. Our 
contemporary also states that in 
rermany trials are being made with 
an ambulance carriage built on simi- 
lar lines. It is provided with a five- 
horse-power petroleum engine, with 
sufficient fuel to run 15 hours, driv- 
ing a 63-volt 40-ampere dynamo, and 
is furnished with a powerful projector. 

Aluminum in India—Prof. Chatter- 
ton, of the College of Engineering 
and the School of Arts, Madras, 
writes to the Madras Mail, stating 
that the manufacture of domestic 
utensils, and the like, of aluminum, 
is making a great stride in India. 
The work was originally started at 
the School of Arts, but there are now 
several other centers of manufacture, 
and the more general adoption of the 
metal is being hastened by the pre- 
vailing high prices of copper and tin. 
A large order for cooking vessels for 
the 28th Madras Infantry has re- 
cently been filled at the school. 
These vessels have almost of neces- 
sity to be made by hand, since each 
native regiment has its own patterns. 
The production of a suitable water 
bottle is, however, a difficulty, as the 
flat pattern is not easily made in 
aluminum since soldering can not be 
used; while a cylindrical pattern can 
not be conveniently carried. Alumi- 
num has also recently been used as a 
bearing metal for shafting in the 
Madras College of Engineering and 
has proved satisfactory. 








Vacuum Discharges and Ohm’s Law— 
Signor A. Righi has observed a curious 
and interesting phenomenon in a cir- 
cuit containing a vacuum tube, of 
which the Electrician abstracts a 
description from an Italian contem- 
porary. Thecircuit contains a battery 
of small accumulators, a vacuum tube 
with unequal electrodes (such as a 
point and a disk or a knob), a sensitive 
galvanometer, and a high resistance, 
usually of distilled water. The tube 
‘lights up in an apparently continuous 
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manner, and the galvanometer indi- 
cates a small continuous current. 
Under these conditions it is only 
necessary to change the place at which 
the resistance is inserted in order to 
bring about a change, not only in the 
luminosity of the tube, but also in 
the intensity of the current. This is 
contrary to Ohm’s law, and indicates 
that if that law applies to gases, the 
discharge is not continuous. In one 
case quoted, the tube contained nitro- 
gen of 0.3mm. pressure, there were 
282 accumulators in circuit, and the 
water resistance amounted to 30 mil- 
lion ohms. When the resistance was 
inserted between the tube and the 
positive pole of the battery, the cur- 
rent was 5.48 microamperes, and when 
between the tube and the negative 
pole it was 0.4 microampere. A 
great variety of gases and electrodes 
showed the same phenomenon, which 
deserves to be more closely studied. 

Chemical Composition and Electrical 
Properties of Glass—The following 
abstract of a paper, read by Messrs. A. 
Gray and J. J. Dobbie before the 
Royal Society, appears in the (Lon- 
don) Llectrical Engineer. The 
authors, in conjunction with Mr. 
T. Gray, previously established the 
general result that the electrical con- 
ductivity of lead glass increases with 
the amount of soda present, and de- 
creases as the percentage of lead oxide 
rises. In the present investigation, 
the specific resistance and specific in- 
ductive capacity of several glasses, 
made specially for the investigation, 
have been determined. The two lead 
glasses examined were almost free 
from soda, and had a higher percent- 
age of lead oxide (43 per cent and 47 
per cent) than any previously used ; 
they both had an extremely high 
specific resistance—too high to be 
measured. Another glass, described 
as barium aluminum borosilicate, 
had the very high specific resistance 
(ohms) of above 59.000 101° at all 
temperatures up to 140 degrees, thus 
behaving more like a lead glass than 
alime glass. This glass shows scarcely 
any trace of dielectric polarization. 
The effect that soda has in increasing 
the conductivity is shown in the case 
of a zine-soda ‘‘Jena glass,” the 
specific resistance of which was 
596.5 x 101° at 43 degrees, and 0.200 
xX101° at 140 degrees. 

Pressure within the Electric Spark 
—By the aid of his 11,000-cell silver 
chloride battery Warren de la Rue 
observed that a stream of sparks 
passing through a partial - vacuum 
produced a sudden but entirely tem- 
porary increase of the pressure. That 
this increase of pressure is not due to 
the heat of the spark is proved by its 
subsidence immediately on the cessa- 
tion of the spark, and by its magni- 
tude, which may amount to 16mm. 
in a pressure of 56mm. E. Haschek 
and H. Mache have studied this in- 
teresting phenomenon further, and 
arrived at a pretty close estimate of 
the pressure within the spark itself, 


which they describe in Wiedemann’s 
Annalen. Having obtained an idea of 
the actual dimensions of the spark by 
photography, they measured the in- 
crease of pressure per unit surface of 
the vacuum tube by a specially-con- 
structed manometer. That being 
done, it was easy to arrive at the total 
increase of pressure, and by reducing 
that to the surface of the spark to 
obtain the pressure within the spark 
itself. That pressure was found to 
increase generally with the energy, 
the pressure of the gas, and the spark- 
ing distance. It was also higher in 
sparks playing between carbon elec- 
trodes than in those of iron, zinc or 
other metals. It is attributable to 
the particles projected from the elec- 
trodes, which, according to Schuster, 
may attain velocities of 2,000m. per 
second. 


Victorium—In his presidential ad- 
dress before the British Association 
last September, Sir William Crookes 
announced the discovery of a new 
element to which he proposed to give 
the provisional name of Monium. 
Since that date he has completed his 
investigations, and laid a full account 
of them before the Royal Society. 
The new element, which has been re- 
named Victorium, is of a pale brown 
color, easily soluble in acids. It is 
less basic than yttria, and more basic 
than most of the earths of the terbia 
group. In chemical properties it dif- 
fers in many respects from yttria, but, 
speaking generally, it occupies a mid- 
position between that element and 
terbium. On the assumption that 
the oxide has the composition Ve, O,, 
the atomic weight of Victorium is 
apparently not far from 117. The 
photograph of the phosphorescent 
spectrum of the oxide, Victoria, shows 
certain definite lines that have not 
hitherto been associated with any 
other element. The method by which 
this latest discovery has been made 
affords an excellent example of the 
possibilities of modern research, espe- 
cially in the hands of a man who 
commands the resources of more than 
one branch of science, and is able to 
employ the highest powers of each 
alternately as need arises. In addition 
to the chemical operations requiring 
the highest judgment and much 
manipulative skill, which were em- 
ployed to isolate the substance, its 
identification and investigation were 
only possible by the application of 
physical methods still more compli- 
cated in their nature. The almost 
pure élement had to be enclosed in a 
vacuous bulb, and submitted to molec- 
ular bombardment from the negative 
pole of an induction coil in the man- 
ner now familiar by the frequent 
exhibition of the X-ray bulb. The 
phosphorescent. glow thus obtained 
was examined through a specially- 
designed spectroscope of extreme 
power and precision, whose results 
were recorded by a_ photographic 
plate, the rays of special interest being 
in the ultra-violet part of the spec- 
trum, and therefore invisible to the 
naked eye. 
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THE FORERUNNERS OF THE 
NERNST LAMP.* 





BY ETIENNE DE FODOR. 





(Concluded from page 195.) 

The only glow-lamps spolen of 
about this time were the com) icated 
carbon-pencil lamps (incandescent are 
lamps) of Reynier, Werderman:n, ete, 
The partnership entered int: with 
Gramme, the Société Générale {’Elec. 
tricité, also acted as a deterrent to 
further work on the kaolin lamp, as 
the company considered it un profit. 
able. So it happened that tie illp. 
mination of dwellings was left ut of 
consideration. Rumors, it is true, 
had already been circulated reg irding 
the then unknown Edison lam), and 
had even caused a panic in gas -tocks, 
but soon again came the repor‘s that 
Edison’s investigations had ended in 
failure, and, on December 6, 187s, 
Sir Wiliam Siemens declared, before 
the London Society of Arts. t!at he 
laid no great weight on ‘the parti- 
tion of the electric light, now c:using 
so much talk, and that it can not be 
achieved with any degree of economy.” 

The dirge of the kaolin lam) was, 
however, sung by Fontaine, tle di- 
rector of the company controlling 
Jablochkoff’s patents, when he wrote 
in the Revue Industrielle for \s78: 
‘“‘We consider an economical parti- 
tion of the electric light impro sable. 
It is beyond argument, that «s the 
electric light is divided and the ower 
of single units is decreased, so w'|! the 
cost of Jabor and operation ‘ec in- 
creased.” ‘I'his, coming from «ne of 


Jablochkoff’s own associates, directly. 


contradicted him. 

Jablochkoff’s answer to the above 
and to the many other queries con- 
cerning this matter is to be found-in 
Correspondence Scientifique of Oc- 
tober 29, 1878: ‘*I have already 
accomplished a partition of electric 
light, using but one source of elec- 
tricity, and have shown it ‘o be 
analogous to gas or water in this 
division. Further, with a single 
source of current, I am of the oj:nion 
that electric lights of various in‘ensi- 
ties can be maintained, these ra: ging 
from the tiniest night-light to the 
largest lamp. Regarding illumina- 


‘tion, I take the stand that the largest 


lamps can be regulated so as to give 
as much light as required, somewhat 
after the manner of gas.” 
Jablochkoff again made an attempt 
to bring his lamp into publicity in 
1879, at an exhibition given by the 


— 





*Translated and abridged from Elektrotech- 
nischer Anzeiger. 
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of Telegraph Engineers, of 
where the kaolin lamp was 
' in operation. 

all this time of vain striv- 
ring his lamp to a practical 
ind while he was being dis- 
by his associates and the 
nin general, Edison,in Amer- 
working with iron energy 
akable fixedness of opinion, 
lectric light could be evolved 
ans for interior illumination. 
seen the efforts of Wallace, 
\merican, to produce an arc 
ich should give a light of 
tion, and which is still re- 
1 as the Wallace-Farmer 
‘dison said to the inventor: 
. I think I can beat you 
lectric hght; you are on the 
ack,” and, going home to 
uk, went to work on a use- 
lump. Edison well knew of 
in this field that had been 
ve him, and has never laid 
the title of the discoverer of 
lamp. He started, however, 
the one idea—that by means 
andescence of a very refract- 


vial was the division of the 


ight to be accomplished in 
This idea is the founda- 
his incandescent lamp pat- 


this time little was known 
s now electrical engineering. 
! generating, measuring and 
vlectrical energy was indeed 
uecy, and various clumsy de 
1as Jablochkoff’s induction 
roduce high tensicn, were in 
cet special conditions for 
amos had not been designed. 
iw, at the beginning of his 
its, the necessity of accu- 
isuring the energy used in his 
( the instruments, made by 
ally for the purpose, were 
the true means of his arriv- 
unqualified success. 
an his experiments at the 
it as Jablochkoff ; namely, 
‘tory materials, because these 
the two great desiderata 
ter—the giving off of bright 
h small consumption of 
terial. He first used high- 
currents (what was then 
das high-tension), and used 
tion coils of Jablochkoff to 
hem. After trying various 
ents of these coils, he gave 
for a parallel system of 
upply and: alternating cur- 
‘+h lamp having its own 
ier. This whole arrange- 
-, however, nothing new in 


instituted a series of re- 
with various refractory bod- 
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ies, aiming to secure a white, pleasant 
light. He tried them in shapes of 
plates, rods, wires, etc., and mixed 
in various metals, salts and earths. 
To make the incandescing portion a 
better conductor he added lampblack, 
coal-dust, syrup, etc., and attained 
notworthy illuminating effects. He 
soon saw that either a very high volt- 
age had to be employed or the incan- 
descing portions had to be heated 
before they would conduct current 
and light up. Investigations were 
now started by him to find out what 
voltage could safely be used in dwell- 
ing places and he fixed on from 100 
to 110 volts. This was not enough 
to bring refractory bodies to a glow, 
so he turned his attention to auto- 
matic devices by means of which the 
warming of these bodies could be ac- 
complished. ‘he best of these was 
a platinum spiral, put in the circuit 
in parallel with the incandescing 
substance. This spiral was heated 
up by the current when first turned 
on, and as it was wound about. or 
close to, the refractory material heated 
it in turn until it conducted and 
slowly came up to a white heat, when 
a small spring served to open the cir- 
cuit for the spiral. 

Though this arrangement worked 
fairly well, tke refractory material 
was short-lived and his endeavors to 
enclose it in a glass globe were also 
unsuccessful, as the latter soon be- 
came covered with an opaque coating 
from the disaggregation of the ma- 
terial. ‘‘ This is not the right way,” 
at last, said Edison, and began work 
on a different class of lamp, using a 
platinum wire After many efforts 
to get a platinum wire in which 
there were no microscopic fissures or 
uneven spots he was fairly successful, 
but still not satisfied. His lamp did 
not give him a perfectly white light, 
so he sought to heighten the lumi- 
nosity by other means. He wrapped 
a platinum spiral about a clay cylin- 
der and covered the wire with a thin 
layer of zirconia, which was heated 
to incandescence. ‘This arrangement 
was also not durable, and Edison did 
not try any longer to employ refract- 
ory bodies of this class in his lamp. 
Some months later he brought out 
his lamp with a carbon filament and 
the problem of the “‘ partition of the 
electric light” was solved. 

The glowing reception given to the 
curbon-tilament incandescent lamp 
from all quarters deeply impressed 
Jablochkotf, who had considered it 
his greatest achievement to have done 
away with carbon in the electric lamp. 
The artificial carbon rods then manu- 
factured were so poor that retort-car- 
bon was still given the preference, 
and for this reason the glow-lamp of 
Lodigine and Kosloff was a failure, 
for the thin carbon sticks prescribed 
by the inventors could not be made 
durable ; also in other lamps, 7. e., 
those of Reynier, Werdermann, etc., 
employing these same carbon sticks, 
the brittleness and poor quality of the 
material was an almost unsurmount- 
able difficulty. A vacuum lamp with 
incandescent carbon was no novelty ; 
King, in 1845, patented such a one 
and was followed by Greene and Staite 


in 1848, Roberts in 1852 and Konn in 
1872. But none of these were suc- 
cessful, as nothing but retort-carbon 
was considered; Jablochkoff was there- 
fore proud of his kaolin lamp, for he 
believed he had eliminated carbon ; 
Edison then brought forward his car- 
bon filament, and with this simple 
device, not before thought of, wrecked 
Jablochkoff’s entire reputation. The 
latter, however, would not believe in 
the success of the Edison lamp. One 
notes i881 as the first year in which 
an electrical exhibition was to be held, 
and yet no authentic information had 
been received from America, but by 
this time Swan, in England, had suc- 
ceeded in making good carbon-filament 
lamps which had been successfully 
tested, and Lane—Fox had also taken 
out his patents. Jablochkoff, who 
was then busying himself with his 
alternators, heard with.dismay of the 
great progress made by the carbon- 
filament lamp, for just at the time 
when he was so near the commercial 
success of his system he became aware 
that his fame had vanished. 

On August 1, 1881, the Paris Elec- 
trical Exhibition was to open, in 
which Edison, Swan and Maxim were 
to celebrate their triumphs. The 
‘* Soleil” lamp, constructed by Clere 
and Bureau, in which a piece of marble 
is kept white hot by the voltaic are, 
also now made its appearance, and 
was but a Jabluchhoff kaolin lamp en- 
larged ‘The trial of ‘‘ candles” in 
that year’s salon exhibit had been a 
failure, and the inventor was the tar- 
get of innumerable requests to perfect 
his candles and reduce his kaolin 
lamp to a practical state. At the ex- 
hibition now opened in the Palace of 
Industries, the Jablochkoff apparatus 
and lamps were shown, but the French 
papers took not the slightest notice 
of his kaolin lamp, and the only 
illustrated article concerning it, is 
found in an English paper, which 
speaks of its light as yellow, of from 
20 to 30 candles, and the length of 
the glowing band as being about 1% 
inches. ‘*‘The porcelain plate is 
slowly used up. but can be renewed 
for small cost; the energy required 
is considerable, which is a fault com- 
mon to all glow-lamps.” 

This was the last time that the 
kaolin lamp came before the public 
The proper time to have introduced 
it into practice had slipped by. 

The first électrical exhibition had 
ended, and the carbon-filament lamp 
reigned triumphant. It soon replaced 
the ‘‘candle,” and its inventor was 
soon a forgotten man. Disappointed 
and broken in body, spirit and 
finances, he and his kaolin lamp 
were both lost sight of. 

The carbon-filament lamp was, how- 
ever, not destined to have an entirely 
even existence, due to the amount of 
energy per candle-power which it con- 
sumes, and which seems to be limited 
to 24 watts per candle-power, with 
fairly long life. Before many years 
had passed, inventors were already 
hard at work to find another ‘‘ light 
of the future.” 

Instead of carbon another substance 
was to be found capable of standing a 
high temperature (that of white heat) 
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without change of condition. The 
Drummond lime-light and the mag- 
nesium lamp give us that type of 
light which we are now endeavoring 
to produce by electricity in an eco- 
nomical manner. The Nernst lamp is 
one trial at the solution of this prob- 
lem, and, after a pause of twenty 
years, the researches of Jablochkoff 
will be continued. 

What will be the success of the 
Nernst lamp is not to be discussed 
here, and it would scarcely be fair to 
Jablochkoff’s work to predict imme- 
diate, practical results for Nernst. 
The incandescent lamp of Edison and 
Swan was nothing new, it having ex- 
isted since L841; it took, however, 
the tireless energy of Edison to bring 
it to final perfection. If Jablochkoff 
had had the endurance and ingenuity 
of Edison, the kaolin lamp would 
have played an important role in the 
last twenty-two years. Nernst, in 
taking up his work, understands that 
the profession is in the same condi- 
tion of mind as regards his discoveries 
as when it awaited the advent of the 
Edison Jamp, since, even though not 
entirely original, his work has excited 
universal interest. 

A close analogue with the early 
type of Edison lamp is found in the 
automatically cutout platinum spiral 
used. for heating in the Nernst lamp. 

idison found that practice would not 

easily accept such a complicated ar 
rangement. Whether the public has 
changed its view and will look on 
this type of Nernst lamp with more 
favor, the future will show. 

Nernst has probably found further 
analogies with Edison’s and Jabloch- 
koff’s investigations, but it is possible 
that he did not know of their work, 
for some of the pioneers in electro- 
technics have forgotten the events of 
the early days, of which the young 
scientists, such us Nernst, have no 
knowledge. ‘This speedy forgetting 
was markedly shown at the reading 
by Swinburne, before the London 
Society of Arts, of a paper on the 
Nernst lamp. Of the entire scientific 
audience, only Professor Swinton re- 
membered the kaolin lamps of Jab- 
lochkoff, while the lecturer did not 
remember such a lamp. 

After a complete study of the events 
of the past, a great many patent ap- 
plications may be seen to be worth- 
less; those of the past twenty years 
only show that an incandescing ma- 
terial of earth and salts is no longer 
patentable, and when it is taken into 
consideration that, in the exhaustive 
investigations of Edtson and Jabloch- 
koff, no substance exists which did 
not enter into some one of the com- 
binations experimented with, a mix- 
ture of zirconium with other oxides 
will be seen to be probably unpatent- 
able. 

In conclusion, there may be pointed 
out the following result deduced from 
the experiences of the past: That 
good ideas are not always rewarded 
with success,and that unceasing energy 
and iron endurance are needed to carry 
out the best of them. If these require- 
ments be present, the Nernst lamp 
will have that success which is wished 
it by all. 
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MUNIUIPAL VERSUS 
OWNERSHIP. 
In the last issue of the ELECTRICAL 


REVIEW it was stated that the League 


PRIVATE 


of American Municipalities had ac- 
cepted the proposition of the Na- 
tional Electric Light Association to 
join with that body in an impartial 
investigation of the municipal and 
private electric lighting plants of the 
United States, in order to settle the 
many questions in dispute concerning 
the relative advantages of the two 
varieties of ownership. This ques- 
tion is such a broad one that it is to 
be hoped that no specitication will 
confine the scope of the inquiries or 
tie the hands of the investigators. 
The 
management and the supply of elec- 


economics of central station 


tric light can not be fully understood 
by a mere inquiry into the costs of 
For the 
purpose of such an inquiry, the munic- 


fuel, labor, materials, ete. 


ipal plant should be put upon abso- 
lutely the same plane as the private 
plant; it should be charged with 
every proper item of depreciation, 
interest, sinking fund, etc., and for 
once the accounts of such an installa- 
tion should be made public in their 
entirety. It has been alleged over 
and over again that wherever in the 
United States a plant owned by a 
municipality has made a more than 
ordinary showing, it has been because 
of the suppression of certain items of 
expense in the bookkeeping of the 
plant. Municipalities are prone to 
forget, in making out the accounts 
of their own public service insti- 
tutions, to charge for relinquish«d 
taxes, for interest and depreciation, 
for sinking funds and emergency 
accounts, and very often for such 
items as water when the city itself 
What 


make the proposed investigation final 


supplies this. is needed to 


and satisfactory is a most thorough 
The 
operation of the plants must be con- 


inquiry into all these matters. 


trasted from an identical point of view; 
there must be no jugglery of figures 
tending to confuse and obscure the 
actual facts. It is pretty well known 
what the cost of producing electric 
light, under definite conditions and 
with private ownership of the installa- 
tion, amounts to; just what it costs a 


municipality to do the same thing has 
never yet been set forth in such a 
final and authoritative way as to com- 
mand universal belief. It is, there- 
fore, urgently to be hoped that every 
item will be considered in the pro- 
posed investigation, that the investi- 
gators shall waive the letter of the reso- 
lution under which they act and con- 
duct their work rather in accordance 
with its spirit. If this is done we may 
hope to have some final word on the 
vexed and bitterly disputed question 
of what it costs a city to make its own 
light. 





On another page is a description of 
the telephone installation lately put 
aboard the United States cruiser 
Olympia while she lay at anchor off 
Tompkinsville in New York Harbor. 
It is believed that this is the first time 
that a ship riding at single anchor has 
had telephone connection with a sub- 
In 


Honolulu ships on the naval anchor- 


marine cable. the harbor. of 
age are anchored fore and aft, so that 
they do not swing with the current 
and tide. Telephone connections are 
made with them through a submarine 
cable, but it is easy to see that the 
problem is quite different when the 
ship is attached to the ground by only 
one anchor, and is free to swing as the 
In 


this same connection why should not 


winds and currents influence it. 


every naval station and navy yard be 
provided with permanent connections 
so that ships when docked may be put 
in communication with the telephone 
The 


convenience of such an arrangenent 


network of the neighborhood ? 


in the New York Navy Yard, for 
example, would be enormous. and its 
value out of all proportion to its small 
cost. 





The electrical illuminations and 
decorations which were an imposing 
feature of the Dewey celebrations in 
New York city last week were proba- 
bly the most elaborate of their sort 
that The 
ease with which electric light lends 


have ever been shown. 


itself to the purposes of the decorator 
is probably responsible for the great 
popularity of this most beautiful 
variety of illumination. On many 
of the high buildings in lower New 


York the architectural lines were 
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picked out by rows of incandescen; 
lamps, and a very large number of 
searchlights was installed about Ney 
York and Brooklyn. It wouid ly 
interesting to know just how many 
lights were used for decor:tive pur 
poses, and what the power require 
to operate them amounted to. On 
sign, that on the Brooklyi Bridge 
reading ‘* Welcome Dewey * in gigan. 
tic letters, contained 8,000 lamps, and 
must have required over (00 hors. 
power for its operation. 





What a holding up of the hands in 
horror there would have been ten 
years ago if anybody had suggested 
electric motors as the prime mover 
Yet the art of 
constructing these machines has a- 


of a powder mill! 


vanced so far that the induction 


motor is to day considered the safest 





power machine for such uses. The : 
description of the new powder factory Hi 
of the United States Navy Depart @ t 
ment published last week is of in @ ! 
terest in showing the feeling of safety 
that has been engendered hy the per, 
fection of the electrical transmission ¢ 
and distribution of power. The in a 
duction motor has been said to eM 4 
‘as simple as a grindstone.” Like * 
wise it is as sparkless as a water- 
wheel, and in a dangerous place like , 
a powder factory, as safe as a block n 
of ice. i¢ 
On some of its minor cross-towl Hg 
lines the Metropolitan Street Railway Y 
Company, of New York, is operating b 
compressed-air cars. An indignant . 
resident of one of these streets I 
cently wrote toa newspaper complail- Hy, 
ing that the puffing of the cars dis gj 
turbed his slumbers and tliat, as they of 
were practically locomotives, only 
working under 4 much higher presse : 
than the ordinary locomotive, the! bs 
made a proportionately larser amounli }, 
of noise. He was right. They (0 sq 
As a car starts it puffs viciously audi tic 
energetically, and the separate pub : 
soon merge into a continuous roar 2 
It is strange how long it takes ' on 
demonstrate that compressed ait 3 we 
not a suitable agency for tractioNm th 
work. It requires no prophecy " hu 
foresee the final retirement of the . 


noisy cars from New York streets. 
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An Interview With Signor Mar- 
coni. 

On the occasion of the races be- 
tween Sir Thomas Lipton’s yacht 
Shamrock and the American cup 
defender Columbia, which began 
October 3, an effort will be made by 
Mr. G. Marconi to report the various 
phases of the races for the benefit of 
the New York Herald. The new 
steam:iip Pence, of 3,500 ‘tons, will 
be use:! as the sending station. One 
of the masts of this vessel has been 
extended by a spar lashed upon 
it, 80 
vertics! sending cirenit will be 140 
feet above the water. There will be 
at leas' two receiving stations. One 
is to be on the mainland at the 
Highlands of Navesink on the New 
Jersey coast. This will consist of 
the usual high mast, and will be 
direct!y connected to the land wires 
of the various telegraph companies, 
and from it reports will be telegraphed 
as rapidly as possible to all parts of 
the United States. A second receiving 
station will be installed on board of 
the cableship Mackay—Bennett, which 
will be anchored at a point near Scot- 
land Lightship, which is stationed 
afew iles east of Sandy Hook. At 
this pont there is a submarine cable 
connecting New York and Ireland, 
and this cable will be lifted up to the 
deck of the Mackay—Benuett and cut, 
and the cable-sending instruments 
which will be used to transmit the 
wave messages received will be cut in 
on the cable so that newspapers in 
New \ork and London will receive 
identical news simultaneously. 

Mr. Marconi, accompanied by a 
staff of assistants, arrived in New 
York « few days ago, and since has 
been busily engaged in making the 
installotions aboard the Ponce and 
at the receiving stations. 

To « representative of the Exrc- 
TRICA! REVIEW Mr. Marconi has 
given some interesting descriptions 
of his ::ethods of operations. Reply- 
ing to» question as to the nature of 
the electric waves employed in his 
system of telegraphy, he said that 
perhap: the fairest answer was that 
he did not know. It was evident, he 
said, after his experiments in connec- 
tion with the recent British naval 
maneuvres, where signals had been 
exchanved at a distance of 66 
nautical miles, that they were either 
sent through a vast dome of sea- 
Water (the curvature of the earth in 
this distance amounting to several 
hundred! feet), or else they were trans- 


mitted through the atmosphere and 
curved around, 


that the total height of the 


ELECTRICAL REVIEW 


“* As sea-water is a good conducting 
medium, so far as its effect on electric 
waves is concerned, it may be looked 
upon almost as a solid,” said Mr. Mar- 
coni. ‘‘I am compelled to believe 
that it 1s not the Hertz waves travel- 
ing in right lines which are the 
agencies that effect wireless telegraphy 
in my system. I have found the 
vertical circuit to be absolutely essen- 
tial to success. Another point which 
experience has fully demonstrated to 
me is that the sending instrument 
should be relatively very powerful 
and the receiving instrument rela- 
tively sensitive. The cohereis I 
am using are very small; in fact, 
they contain only two or three 
filings. ‘This is somewhat analogous 
to the experience that telephone com- 
panies have acquired, as they find 
that a weak receiver in conjunction 
with a powerful transmitter is much 
less affected by extraneous currents 
and noises than when a sensitive re- 
ceiving instrument is used.” 

Replying to an inquiry about the 
reported ‘‘ tuning” of the instruments 
employed in the cross-channel experi- 
ment between Dover and Boulogne- 
sur-Mer, Mr. Marconi said: ‘‘ We 
have not perhaps actually achieved 
syntony, but we have found it pos- 
sible in the three stations to telegraph 
from either to either of the other 
two without affecting the third. A 
careful balance is necessary between 
the height and capacity of trans- 
mitting and receiving lines. In 
the Dover experiments I used a ca- 
pacity of about 0.007 microfarad. 
The . masts employed were about 
140 feet high.” When asked whether 
he believed it would be possible to 
use this system for communication 
across the Atlantic, Mr. Marconi 
smiled in a deprecating way and said 
that certainly there seemed reasonable 
ground to hope for some such develop- 
ment, but that it was yet too early 
to do more than hope—certainly too 
soon to prophesy. 

After the reporting of the yacht 
races, it is understood that Mr. 
Marconi will give a number of demon- 
strations of his system to officers of 
the United States Army Signal Corps, 
and that he will spend some time in 
Washington for this purpose. It is 
also understood that elforts are being 
made to form an American company 


for the exploitation of this system 
of communication. 


The Allentown Electric Light & 
Power Company has been awarded 
the contract to light the streets of 
Allentown, Pa., for one year, at $100 
for each are light and $18 for each 
incandescent lamp. 


REPORTING THE INTERNATIONAL 
YACHT RACES BY WIRELESS 
TELEGRAPHY. 


OF THE MARCUNI 
STRATION. 


On ‘Tuesday, October 3, the first of 
the series of yacht races was held, 
and a representative of the ELEc- 
TRICAL REVIEW accompanied the 
corps of wireless telegraphers aboard 
the steamship Ponce which followed 
the racers. ‘The foremast of this ship 
was lengthened by a spar lashed to it 
so that its highest point, to which 
was attached the upper end of the 
vertical signal wire, was 140 feet 
alove the water. The apparatus 
aboard consisted of an induction coil 
about 12 inches long, having an 
ordinary hammer interrupter, some 
thirty or more very large cells of 
dry battery, a key in the primary 
circuit of the coil, and the receiv- 
ing mechanism. ‘The instruments 
were installed in the chart-house of 
the ship, a room about 8 by 12 feet, 
just abaft the pilot-house on the hur- 
ricane deck. The vertical circuit 
consisted of a bare No. 10 copper 
wire hanging from an insulator on 
the masthead and running through a 
section of ordinary rubber hose where 
it entered the door of the chart- 
house. The spark employed was 
about %-inch long. ‘The terminals 
of the coil, brass balls about an inch 
in diameter, were respectively con- 
nected to the vertical circuit described 
above and to the hull of the ship. 
When signals were to be received the 
sending apparatus was disconnected 
and the receiving coherer and its 
Morse recorder were connected. The 
instruments worked with great per- 
fection, more than 2,000 words of 
bulletins of the race having been sent 
without repetition or misunderstand- 
ing. 

In the chart-house of the Com- 
mercial Cable Company’s cable ship 
Mackay—Bennett,which was anchored 
near the Sandy Hook lightship, a set 
of Marconi instruments was installed 
in charge of Mr. T’. Bowden, of Lon- 
don. During the yacht race 60 bul- 
letins were received from the steam- 
ship Ponce. all of which were acknowl- 
edged. Forty-six messages were re- 
ceived without a break at the rate 
of 15 to 16 words per minute. The 
one break was due to a mistake of the 
sending operator and was quickly cor- 
rected. 

The longest distance over which 
transmission was accomplished was 
15 miles, a bulletin being received just 
as the yachts turned the further stake 
boat. The performance was a complete 
success, and the many officials of the 
Commercial Cable Company and the 
Postal Telegraph—Cable Company who 
were present warmly expressed their 
appreciation. Mr. Charles Cuttriss, 
chief electrician of the Commercial 
Cable Company, said to a representa- 
tive of the ELECTRICAL REVIEW who 
was present that the demonstration 
was satisfactory to him, but it re- 
minded him of a ‘‘ ghost talking.” 


SUCCESS DEMON- 
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Dynamo and Motor Manufacturers 
Hold a Meeting. 

At the invitation of the Cutler- 
Hammer Manufacturing Company, of 
Chicago, a meeting of representatives 
of the dynamo and motor manu- 
facturers of this country was held at 
the Grand Pacific Hotel on the 
evening of September 19. The gen- 
tlemen present were entertained at 
dinner by the Cutler-Hammer Manu- 
facturing Company, and afterwards 
adjourned to another room where 
business matters of general interest 
were discussed. 

Mr. Campbell Scott. of the C. & C. 
Electric Company, presided, and Mr. 
C. C. Warren, of the Warren Elec- 
tric Manufacturing Company, San- 
dusky, Ohio, acted as secretary. 

The following companies were 
represented at the meeting by the 
gentlemen named below: 

C. & C. Electric Co., New York, 
Campbell Scott; Warren Electric 
Manufacturing Co., Sandusky, Ohio, 
C. C. Warren; Jas. Clark, Jr., & 
Co., Louisville, Ky., Jas. Clark; 
E. G. Bernard & Co., Troy, N. Y., 
E. G. Bernard; Keystone Electric 
Co.. Erie, Pa., J. W. Leech; Akron 
Electric Co., Akron, Ohio, S. A. 
Sague; Belknap Motor Co., Port- 
land, Me., W. Pimlott; Commercial 
Electric Co., Indianapolis, Ind., 8. 
L. Hadley; Crocker-Wheeler Co. 
New York, C. H. Wilmerding; Eddy 
Electric Manufacturing Co., Windsor. 
Ct., M. KE. Baird; Elwell—Parker 
Electric Co., Cleveland. Ohio, F. C. 
Phillips; Ft. Wayne Electric Co , 
Ft. Wayne, Ind., F. 8S. Hunting; 
Holtzer-Cabot Electric Co., Brook- 


line, Mass., E. R. Harding; Mil- 
waukee Electric Co., Milwaukee, 
Walter Cary; Northern Electric 


Manufacturing Co., Madison, Wis., 
A. QO. Fox; Siemens & Halske, 
Chicago, C. 8. Knight; Triumph 
Electric Co., Cincinnati, Ohio, J. C. 
Hobart; Quaker City Electric Co., 
Philadelphia, W. S. Jones; Wagner 
Electric Manufacturing Co., St. 
Louis, Mo., E. F. Abadie; Roth 
Bros., Chicago, Roth Bros.; Western 
Electric Co., Chicago, C. B. Waite; 
Sprague Electric Co., New York, 
E. B. Kittle. 

In addition, the following-named 
companies were invited to be present, 
but were unable to doso: Thresher 
Electric Company, Dayton, Ohio; 
New England Motor Company, 
Lowell, Mass.; Eagle Electric Works, 
Peoria, Iil.; Jenney Electric Manu- 
facturing Company, Indianapolis, 
Ind.; Westinghouse Electric and 
Manufacturing Company, Pittsburgh, 
Pa., and the Connecticut Motor and 
Dynamo Company, New York. 

On September 20 another meeting, 
at which the General Electric Com- 
pany was represented, was held. It 
is said that no definite plan was 
adopted, but a meeting was called for 
the purpose of forming a permanent 
association, and this meeting will be 
held in New York about October 20, 

% 
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SOME INSTANCES OF COPIPOSITE 
TRANSIIUSSION AND COMPOUND 
TELEPHONY.* 





BY THOMAS D. LOCKWOOD. 





Two systems which involve the 
use of the speaking telephone have 
long been associated in the minds of 
those who are engaged in thinking 
out telephonic problems; rather 1 
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think because they both comprise 


simultaneous multiple transmission of 
one sort or another, than that they 
really have much in common. One 
of these may properly be termed Com- 
pound or Multiple Telephony; and 
the other, which has gone very con- 
siderably into commercial use, has 
become known as Composite Trans- 
mission. 

After acceding to the request of 
Mr. Evans that I should write a 
paper for our association meeting, 
and determining that the present sub- 
ject would be as good a one as any 
other, I became apprised—through 
the electrical journals—of the fact 
that Mr. Selden was booked for a 
paper relating to the same line of 
work. I concluded, however, to pro- 
ceed, since there is ample room for 
two in the subject, and since I saw 
no probability that they could turn 
out esactly alike ; and saw also good 
reason to hope that each paper might 
in some sense be supplementary to 
the other. 

Under the title Compound or Mul- 
tiple Teiephony, I class all such sys- 
tems as are organized or arranged 
for the simultaneous transmission of 
‘two or more telephonic messages over 
the same wires; and by Composite 
Transmission, I mean any system 
wherein it is sought to send tele- 
graphic and telephonic messages over 
the same wires at the same time. 

As might naturally be expected, 
since telegraphy was first in the field, 
the first practical attempt at any kind 
of double transmission in which the 
speaking telephone was concerned is 
referable not only to the latter class, 





*A paper read at the Wilmington meeting of the 
Association of Railway Telegraph Superintendents. 





ELECTRICAL REVIEW 


but was moreover one in which it 
was sought to make available for tele- 
phonic purposes, circuits previously 
established and in use for telegraphic 
purposes. 

This attempt, which met with 
some success, was made jointly by 
George Black, then manager of the 
Montreal Telegraph Company’s office 
at Hamilton, Canada, and A. M. 
Rosebrugh, a practicing physician of: 
Toronto. . 

As copies of patents are readily 
procurable for a small sum [I shall 
not scruple to refer to them, wherever 
I think it advisable, so that any one 
especially interested in the subject 
generally, and desiring more informa- 
tion, may send to the Patent Office 
for such copies. 

The Black and Rosebrugh patent 
is No. 212,433, granted February, 
1879, to George Black and A. M. 
Rosebrugh, for what is termed An 
Improvementin Electrical ‘l'elephony. 

‘the essence of the plan was that 
there might be one or more tele- 
graph wires working as independent 
grounded circuits as usual; and that 
these might at any two desired points 
be provided with extra ground 
branches, or bridges, each including 
a condenser and a telephone. 

‘Fig. 1 indicates the application of 
this plan to a single telegraphic cir- 
cuit, and Fig. 2 its application to two 
telegraphic circuits. 

I, is the main line and A and B are 
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telegraph stations fitted with relays 
and keys as usual, and terminal bat- 
teries. © and D are other stations, 
where branches run to ground, each 
through the condenser ¢ and_tele- 
phone ¢. Fig. 2 merely exemplifies 
the idea in another way. Here are 
two parallel telegraph wires L and L2; 
their telegraph stations are not indi- 
cated, and the telephones ¢ and con- 
densers ¢ are arranged in bridges 
between the two line wires. The 
telephones shown represent the usual 
entire telephone outfit. 

The telezraphic currents can not, 
of course, pass the condensers, as there 
is no conduction from one side of 
them to the other, but the telephones 
find no trouble in operating through 
the condensers by waves of electro- 
static induction. 

The only practical installation of 
this system that I know anything 
about occurred in 1878 and 1879 at 
New York, on the metallic call box 
circuits of the American District 
Telegraph Company. 

Here there might be some 65 or 70 
call boxes on a circuit; and at one or 
more of these a telephone was installed 
as shown above; a ground branch 
being extended from the metallic cir- 
euit conductor for that purpose, 


It was a pretty bright thought for 
the time, and might serve now for 
some temporary exigency. In the 
particular installation mentioned 
above, it answered the purpose, and 
worked pretty well, as long as the 
circuit was quite free from grounds. 
And there was no material interrup- 
tion: by sending signals, because the 
main circuit was metallic, and there 
was, therefore, always the other way 
round. But I should not expect any 
satisfaction from the arrangement, if 
associated with a regular Morse line. 
Of course, the telegraph proper had 
to be used as a call. 

Those of us who have studied the 
telegraphic duplex and quadruplex 
systems will not be surprised to hear 
that the principles underlying them 
were next thought of as being possibly 
available for compound telephony, 
avd also for composite transmission. 
In those systems, as you will remem- 
ber, the cardinal and underlying 
thought is that the home receiver 
must be either so placed in the circuit, 
or so constructed, that it will be 
utterly neutral and irresponsive to 
the transmission of the home key, or 
to the outgoing message, while re- 
maining fully under the control of 
the key at the distant station and 
therefore fully responsive to incoming 
messages. 

And this has been arranged in two 
ways. ‘The receiving instrument has 


been wound with two equal coils, one 
in the main circuit aud the other in 
an artificial line, these being so ar- 
ranged that the act of sending from 
transmit the 


its associated key will 





current through both in opposite 
directions, thus avoiding any effect at 
all; while the transmission of the 
distant key affecting the line coil 
only, will operate the instrument. 


Or, the receiving instrument un- 


changed in itself, has been placed in 
a bridge. between the main and 
artificial line, so that no current will 
pass through it when the home key is 
operated; while the changes of main 
line current produced by operation of 
the distant key act upon it perfectly. 
These two forms of duplex are of 
course widely known as the “ Differ- 
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States patent, No. 287,288, grinted to 
Frank Jacob, Oetober 23, 1883. 
Fig. 3 illustrates the: plan devised 
by Jacob for the simultaneous trang. 
mission of two telephonic iesgageg 
over the two wires of a netallic 
circuit. One set of telepho.es em. 
ploys the two wires in seric: form. 
ing the metallic circuit, and in this 
case the current at any defiiite mo. 


ment may be conceived as going over 
one of the wires, and coming back 
over the other. The other set of 
telephones employs the two wires in 
parallel, using them in fac! just as 
one conductor of twice the size of 
either alone. Some of us will no 
doubt recollect this as an expedient 
which years ago, in the days of bad 


or worse insulation, was occ:-<ionally 
adopted to help out in bad weather, 

In the sketch L, L2 are the line 
wires T, T2, the telephones in me- 
tallic circuit, and ¢, ¢ the telephones 
in the ground wires extendin« to the 
ground connections from eac:: end of 
the metallic circuit, and T. 'l’ the 
telephones in the ground branches. 
The metallic circuits complete them- 
selves through the cross-wires or 
bridges 2, 3; and to prevent {he short 
circuiting of the telephones in these 
bridges, suitable resistances are intro- 
duced into each side of the circuit 
between the bridge and the ground 
branch 4. 

In this arrangement the te!ephones 
T, T2 talk together, and tie tele- 
phones ¢, #2 also talk together, witb- 
out reciprocal interference, ;rovided 
the line is balanced. But with ordi- 
nary care there need be no particular 
trouble in constructing and operating 
this arrangement for moderate dis- 
tances. It is clearly a bridve tele- 
phonic duplex. 

It can, at least experimentally, be 
made to comprise two elementary 
metallic circuits, and then, :rranged 
as in Fig. 4, can be formed into four 
distinct cireuits. ‘The sketc!: requires 
little additional explanation. One 
message can be sent on the upper 
metallic circuit, of which I. and L? 
are the direct and return wires; a 
second, in like manner can be sent on 
the lower metallic circuit, ising one 
of the wires L3, L4 as the outgoing, 
aud the other as the return c iduetor. 
A third circuit combines the wires L 
L2 to form its outgoing conductor 
L5, and the wires L3, L4 to form its 
return conductor L6, and ‘inally 4 
fourth circuit LY is made up of all 
four wires in parallel to serve as the 








ential” and *‘ Bridge” duplex sys- 
tems. 

Both of these ideas—both however 
coupled with a third—that of com- 
binations of line wires, are utilized in 
the Jacob telephone system which 
made its appearance in 1982-1883, 
and is generally described jn a United 


‘ground return. 





line conductor ; this circuit }aving # 
Here again we have 
the bridge system. 

The idea. theoretically, can be & 
tended almost indefinitely, but the 
questions of static capacity whic 
acts to run the words togetlier, and 
cross-talk between the circuits, %& 
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come serious Ones as soon as we reach 
even tiie four wire structure just 
described. 

In these plans both or all messages 
mav he telephonic; or, some tele- 
phonic ind some telegraphic. 

A more satisfactory plan, however, 
for a composite cireuit for one tele- 
graphi and one telephonic circuit is 
that shown in Fig. 5. 

in ‘vis plan the differential expe- 


dient emploved. ‘The receiving 
telephone is wound differentially, both 


coils lv ing serially in the metallic cir- 
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cuit i: such relation as to reinforce 


each o'her. From a point at the 
exact 1 iddle of the two coils a branch 
at eac end of the line runs to the 
telegra;h outfit of key, relay, battery. 
ete., aud then to ground. So that 
here we have a metallic telephone 
circuit giving the best results and a 
grounded telegraphic circuit, wl.ose 
line conductor 1s made up of the two 
telephone wires, joined in parallel. 
The te'egraphic signals do not affect 
the telephone because, as the telegraph 
termin:! branch is attracted to the 


middle of the winding, the battery 
current divides, half going round the 
teleph« ie core in each direction, so as 
to give a result of zero. Of course, 
the two parts of the telephone wind- 
ing are to be as nearly equal in their 
influen: e over the core as can be, and, 
since i! is difficult to get them exactly 
equal, it is found advantageous in 
practic: to insert a smail rheostat on 
each sie or in each half of the re- 
ceiver \inding to aid in balancing. 
This is a highly practical system, 
and may often be found useful. 
Thoug: the Jacob systems were 
patent, the patent has expired, and 
aby one may if they please employ 


the con binations described therein. 


Tha‘e had the opportunity to try 
the mi \tiple telephony form of this 
style of operation; and such trials as 
have leen made indicated that in 
operating it, cables instead of loose 


wires \cre desirable. 
In t!e period extending from 1882 


to 188), the Van Rysselberghe plan 
of Composite Telephony and ‘Tele- 
graphy made its appearance. This 
can on!» be worked to advantage when 
the wies of both systems are under 
the same control. Its inventor, F. 
Van E.sselberghe, of Belgium, oper- 
ated it at first, by means of ordinary 
grounded cirenits; and in that con- 
dition over each wire one telephonic 


and one telegraphic message could be 
at the -ame time transmitted. 


Fig. 6 indicates the plan of con- 
struction. The line wire at each 


telegray hie end station leads first 


throug; an electro-magnetic resist- 
ince, tien through the key, relay and 
battery to ground. From’a point out- 
side of the telegraphic connections 


the telephone instruments’ are con- 
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nected in ground branches, a con- 
denser being interposed between each 
telephone branch and the main line. 
A condenser was also provided in a 
ground branch from the key. ‘This 
grounded circuit was not a perfect one 
by any means. The telephones were 
disturbed partly by outside induction, 
and partly by the telegraphic impulses 
of the same circuit; and the tele- 
graphic circuit worked hard. by reason 
of the attachment of the telephone 
branch 

But the system when _ installed 
showed possibilities, and when refined 
and applied to metallic circuits it has 
proved capable of doing good service. 

The principles underlying it are 
these: There must be something to 
separate utterly the two classes of 
currents or signals; while leaving 
both in good connection with the 
line. 

Also something to cut off the 
corners, so to speak to graduate, 
smooth or suppress the abruptness or 
sharpness of the telegraphic impulses, 
and thus prevent them from disturb- 
ing the telephones. 
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Also something to prevent a too 
free earth connection-for either class, 
so that both services may have an 
equal chance and neither be short- 
circuited through the other. 

For the first, the condenser comes 
into play, and this is placed between 
the telephones and the main Iie. 
The telegraph battery currents while 
charging the condenser are prevented 
by it from short-circuiting through 
the telephones; while its presence— 
if of proper capacity—does not at all 
obstruct the telephone work. 

For the second, electro-magnets are 
interposed in the telegraphic parts of 
the circuit nearer to the end than the 
point of the telephone connection, 
und these oppose the passage of the 
telephonic currents much more than 
they do the telegraphic currents, 
forming in effect an almost absolute 
barrier to their passage; so that these 
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also are thus prevented from short- 
circuiting through the telegraph in- 
struments at the home station. The 
magnet of the telegraphic receiver is 
also made of high resistance and im- 
pedance to aid in this work. 

And for the third, resistances may 
also be added to the _ telephone 
branches. 

A suitable capacity for the separat- 
ing condensers is stated to be about 
one-half of a microfarad, and it is 
also said that the electro-magnets 


should be wound up to 500 ohms, or 
more. The condenser branched from 
the key to ground which is intended 
to further mask the telegraphic im- 
pulses, should have a capacity, so Van 
Rysselberghe states, of two micro- 
farads. 

Van Rvsselberghe, however, went 
further than this, making a really 
high-class system of composite opera- 
tion, wherein three messages can 
simultaneously be sent over two wires. 
This is described in the United States 
patent, No. 323,239, of July 28, 1885 

In this arrangement the two wires 
are connected at their ends to form a 
metallic circuit for the telephones, 
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while each of the wires can independ- 


ently be used as a_ telegraphic 
grounded circuit. Fig. 7 illustrates 
the idea. When this plan is adopted, 


the additional advantage is attained 
(for the telephone) that induction is 
neutralized ; especially when the two 
wires are twisted or transposed. 

The telephones at the two stations 
are placed in bridge wires extending 
between the two mains, a condenser 
being interposed on each side of each 
telephone. Thus, the telephones have 
a circuit clear from electro magnets, 
and containing four condensers. 

Each line wire at its ends is led suc- 
cessfully through an electro magnetic 
resistance, the relay, the key and bat- 
tery to ground; and from a point be- 
tween the electro-magnetic resistance 
and the relay, a bridge containing two 
condensers extends between the two 
mains, and is provided with a ground 
connection leading from a point be- 
tween the condensers. 

When care is taken to balance the 
lines, and to properly proportion the 
condensers and magnetic retardation, 
or impedance coils, the two classes 
of transmission can be handled very 
efficiently and without material in- 
terference by this method. 

Before leaving Van Rysselberghe, 
I think I should refer to another 
plain, whereby a short telephone cir- 
cuit may be ingrafted so to speak, 
on two telegraph line wires between 
two way stations. This is shown in 
Fig. 8. 

This view is mainly self explana- 
tory. Between the telegraph instru- 
ments of the two lines at the two 
stations concerned, the two telephone 
connections are made, each telephone 
bridge including two condensers, one 
on each side of the telephone, as in the 
other cases. And between the tele- 
phone bridge connection and the near- 
est telegraph outfit there is placed in 
each linen an impedance or electro- 
magnetic coil, as shown, to prevent 
the telephonic currents from splitting 
and going in part along the line in the 
wrong direction. The condenser and 
ground bridge to aid in subduing the 
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telegraphic interference is used in this 
plan also. 

I should suppose that some such 
mode as this last might often be found 
practical and useful. Entire sets 
could be arranged to be easily con- 
nected with pairs of Jines, and set up 
to form temporary telephonic instal- 
lations. 

But what I think is a more prac- 
tical arrangement than any of those 
so far described is that illustrated by 
Fig 9. 

Here two line wires forming a 
metallic circuit are employed in the 
usual manner as a telephone circuit. 
But a coil wound over an iron core, 
and having a high resistance and in- 
ductance, is bridged between the two 
main conductors at the desired points, 
and to the center of its winding is 
attached a branch to earth containing 
the Morse relay and key. A battery 
also is included in one or both termi- 
nal branches. 

The telegraphic circuit then is a 
grounded circuit utilizing both lines 
in parallel as its line conductor. Tne 
impedance coil does not exercise any 
appreciable effect on the telephone 
circuit, and provided the two wires 
are properly balanced. the telegraphic 
signals are not at all heard in the 
telephones. Moreover, since the tele- 
graph circuit parts from the im- 
pedance coil winding at its center, 
the current traverses the coil in both 
directions and consequently the coil 
offers little impedance to it. 

This expedient works well if 
set up carefully, with either tele- 
graphic or telephonic instruments 
in the grounded circuit, and hence 
can be made aseful in many 
cases for the transmission of two 
telegraphic messages over the same 
two wires at once. It has been 
used to some extent by telephone 
companies as a means for carrying 
office messages over wires regularly 
engaged in serving the public. This 
plan of construction was, I believe, 
tirst suggested by one Conti, an 
Italian, who published a description 
of it in 1883, but a close observer 
will see, of course, that its principles 
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are to be found in the differential 
modification of Jacob’s arrangement. 

It was, however, quite crude when 
left by Jacob, and required a great 
deal of working out, in order that it 
might be brought to its present stage. 

This plan, also, has been adapted 
to way work. Fig 10 illustrates such 
an adaptation made by Mr. John J. 
Carty, wherein the usual metallic 
telephone circuit extends between 
two terminal stations. at each of 
which it is fitted with telephone 
instruments. 

The line may be divided into one, 
two or more sections, by arranging at 
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one or more pairs of stations,-retarda- 
tions or impedance coils in bridge be- 
tween the main conductors, and con- 
necting the centers of the two bridges 
of apair, by a return conductor or 
ground, the extra instruments, either 
telephones or telegraph instruments 
as the case may be, being introduced 
into the way circuit thus formed, at 
the ends. 

In this plan the sections used of 
the two wires of the telephone circuit 
form together one side of the new 
way circuit, and the conductor join- 
ing the coil centers forms the other. 

In any of the cases to which this 
paper refers where a ground returo 
has been spoken of, a wire return can 
of course be used. 

And a little thought will show that 
the ground extensions of the extra 
circuit can be extended as desired to 
any reasonable length. 

I do not assert that I have men- 
tioned any new plans, and I think 
it very likely that some, _ per- 
haps all, of the arrangements of 
which I have spoken, may be 
familiar to several personshere. But 
it is sometimes well to know what has 
been done: First, that we may repeat 
the old work, if we so desire; and 
second, that it may give us sugges- 
tions for new work. There is plenty 
to do yet. Few, if any, plans of com- 
bining the telephone with the tele- 
graph has considered that telegraph 
lines, and especially railroad telegraph 
lines, are already so loaded down with 
stations, that to give them any more 
to do would be imposing upon them 
something more than a ‘* white man’s 
burden.” 

When you and your best men do 
get thinking these matters over, with 
a view to applying them to your own 
systems and problems, | venture the 
propheey that you will surprise your- 
selves by the number of ideas which 
unbidden and unexpected will speed- 
ily present themselves, all crying, 
«Try me!” 

ee — 
PERSONAL. 

Mr. Geo. A. McKinlock, president 
of the Central Electric Company, of 
Chicago, is visiting New York city to 
enjoy the yacht races. 

Mr. W. S. Hine, of the Western 
Electric Company, Chicago, is visit- 
ing New York city this week, and re- 
newing acquaintance with his many 
friends. 

Mr. L. G. Martin, former manager 
of the cable office at Bermuda, and 
who also was in charge of the cable 
office at Jamaica during the Spanish- 
American war, where he handled his 
important duties to the satisfaction 
of all concerned, has decided to come 
to the United States and join the 
staff of the New York & New Jersey 
Telephone Company. Both the com- 
pany and Mr. Martin are to be con- 
gratulated on the union, and the 
EvectricaL REVIEW takes much 
pleasure in extending to Mr. Martin 
- jts best wishes for success, 
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BRITISH ELECTRICAL NEWS. 
[From our special correspondent. | 

The event of the week, from an 
electrical point of view, has been the 
paper read by Professor Fleming on 
Monday night before the British 
Association at Dover, in which he 
reviewed the progress made in elec- 
trical science during the century 
which has elapsed since the great 
discovery of Volta. The professor 
was dealing, of course, with a non- 
technical audience—or an audience 
the majority of whose members were 





working of the Marconi system of 
wireless telegraphy was shown by a 
complete apparatus which was set up 
upon the lecture table, connected toa 
flagstaff erected upon the tower of 
the hall, by which he communicated 
with the president of the French as- 
sociation at Wimereux, and thence, 
by land wire, with the president of 
the congress which was assembled 
that day at Como, receiving replies 
couched in similar friendly terms. 
(You will doubtless observe that 
though we in England share with 
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non-technical—and he had accord- 
ingly to explain several matters which 
to trained electricians are truisms. 
He could not answer the old conun- 
drum: ‘* What is an electric cur- 
rent?” but he told his audience 
what it was not, and thus cleared 
away some misapprehensions, though 
it is possible that he bewildered 
some of them considerably in the 
process. In a general way, he ex- 
plained, it might be necessary to 
have a conducting wire, but the ac- 
tion of the electric ‘‘current” was 
much more outside the wire than in 
it, and there was no resemblance be- 
tween the action of an electrically 
charged wire and the flow of water 
through a pipe. ‘There were plenty 
of illustrative experiments, and the 
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Americans the general indignation at 
the Dreyfus scandal, French and Eng- 
lish savants, at all events, are upon 
terms of undiminished  cordiality. 
This is, of course, as it should be, 
for science knows no_ politics — 
theoretically, at least.) The Professor 
exhibited one of the latest and most 
ingenious applications of the power 
to close the circuit of a voltaic battery 
by merely making an electric spark at 
a distant place, and he went on to 
explain how explosives could be fired 
and torpedoes steered by means of 
etheric currents without the assistance 
of connecting wires. Referring to 
the success of the wireless telegraphy 
experiments of several months since 
for maintaining communication be- 
tween lightships and the shore, he 
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pointed out that though it was six 
months since the Trinity House scien. 
tific advisers recommended the adop. 
tion of the system for ‘this purpose, 
nothing had as yet been done, 
Governments, however, are difficult 
to move all the world over; indeed, 
the dilatoriness of the State has, I am 
told, been the subject of occ:sional 
complaint in America itself. When 
some serious disaster involving loss of 
life has occurred, it is possible that 
public opinion may force the somno- 
lent gentlemen who settle these mat. 
ters to make some sign. Until! then 
it would not be wise to expect much, 

The mechanical science section was 
mainly occupied with the applica. 
tion of electrical power to mechan- 
ical needs. Mr. A. Siemens spoke 
strongly in favor of an extended ap. 
plication of electricity for subsidiary 
work outside the engine and boiler. 
rooms on shipboard. A brisk dis. 
cussion followed, at the close of which 
Sir William White, the Admiraity con- 
structor, spoke up for his epart- 
ment, stating that electricity was not 
suitable for all board-ship purposes, 
and that the Admiralty were never— 
no never—backward in utilizing it 
when possible or practical. I believe 
it isa fact that the meeting winked 
as one man, but the reporters have 
omitted to chronicle the circum- 
stance, probably as being beneath the 
dignity of print. Another important 
matter discussed in this section was 
the new system of railway signaling, 
devised by Mr. W. S. Boult. Mr. 
Boult had no difficulty in showing 
the grave defects in the present sys- 
tem, which he described as » mixed 
collection of semaphores, lamps and 
torpedoes, the working of which was 
rendered more and more uncertain as 
the speed of the trains increased ; 
and he proposed to substitute for 
these magnetism, without mechanical 
contact between traveling and sta- 
tionary points. By his system mag- 
nets would be so arranged on the 
road as to deflect a pivoted needle 
and thus close a local circuit on the 
engine. It would at first supersede 
torpedoes and human agency for fog 
signaling. Mr. Boult was listened to 
with great interest. 

The Liverpool press is divided as to 
whether to charge a recent accident 
on their tramways to electricity or 
your countrymen. It seems that ® 
large dray, laden with Americal 
bacon, contrived to break down 
such a position that it blocked both 
lines of traffic, and the electric tram 
way service was stopped for some 
time, the cars being picturesquel) 
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grouped upon either side of the pec- 
cant dray. Some papers lay it to the 
charge of this new-fangled electricity, 
and others of a patriotic turn of mind 
desire, I am told, to make an inter- 
national juestion of it. Probably the 
former will prevail. Any stick is 
good enough to beat a dog with, and 
things electric are still viewed with 
grave suspicion by the conservative 
gray-hea's amongst us. By the time 
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that you lave found some new force 
to take its place our rank and file will 


le gettin reconciled to its presence. 
There has been some excitement 
imong tie postal authorities at the 
liscover of a long-lost tunnel, lead- 
ing from the General Post Office in 
‘t. Mar‘in’s le-grand to the great 
tilway s'ation at Euston, a distance 
of More than two miles. The tunnel 
8 about four feet in diameter, and 
"as originally built in 1859 by the 
Pheumatic Dispatch Company, for 
the purpose of carrying mails and 
parcels. ‘he system proved, however, 
o be fauity, and the scheme and the 
tunnel were abandoned. It is now 
Proposed to run an electric train 


through it for the original purpose, 
id Professor Carus-Wilson is busy 


ELECTRICAL REVIEW 


designing the said train. The tunnel 
will also be lighted electrically, and 
it is intended to have a service which 
will cover the distance in less than 
five minutes. In private hands there 
is no doubt that this would be ac- 
complished without much loss of 
time; but the party to be consulted 
in this instance is the Post Office, 
and the Post Office is a very steady 
and stolid department. Still, one 
should never lose hope. 

The Swiss tour of our Institution 
of Electrical Engineers appears to 
have been a decided success, and our 
folks seem to have realized more 


our engines and turbines. 

We have seen no cause to suppose 
that our less forward state is due 
to any deficiency in the talent or 
inventive genius of our engineers.” 
My contemporary writes forcibly 
upon the hindrances to which elec- 
trical enterprise is exposed in this 
country by the ignorant and perverse 
opposition of the municipal and other 
authorities to all electrical develop- 
ments. This is too complex a ques- 
tion to enter upon in this place, but 
nobody who has followed the strug- 
gles of the electrical industry over 
here to get a footing will accuse my 
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fully than heretofore how seriously 
we have been outstripped by this 
little land of Switzerland in electrical 
development. The Electrical Review, 
the exponent of the best opinion in 
electrical circles, has a thoughtful 
and well written leader on the sub- 
ject in its current issue, which should 
meet with considerable attention at 
the hands of those concerned in this 
country. ‘*We conclude, then,” 
writes my contemporary, ‘‘that we 
are many years behind the Swiss in 
the manufacture and use of poly- 
phase machinery, while they lead the 
world in this department ; neverthe- 
less, we are at least abreast of them 
in the construction of direct-current 
and single-phase machinery. Their 
turbines are unexcelled; but so are 


contemporary of overstating the case, 
the hardship of which you in America 
can scarcely form anything like an 
adequaté idea. ‘‘Still we see,” as 
my contemporary observes, ‘‘ London 
destitute of electric tramways, and 
our toilers crowded in mephitie tun- 
nels, 15 to the compartment.” In 
Switzerland, of course, as in most 
civilized countries, there is nothing 
of this. Engineering projects are 
popular and their advantages appre- 
ciated; capital is readily invested, 
and the people support them willingly. 
Hence over there electricity advances 
by leaps and bounds, while it might 
almost be said that it ‘seems here 
no painful inch to gain.” The 
British nation, in short, is in fault, 
not the engineer. 
London, Sept. 25. 
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An Automatic Oiling System. 


In extended plants where a large 
quantity of machinery is looked after 
and where small economies are prop- 
erly considered by those in charge, 
the question of the economical dis- 
tribution of oil is one of much mo- 
meut. The system herewith illus- 
trated is of the general type of high- 
pressure feed oiling installation, but 
is worked out with great care in its 
details, and possesses several points of 
novelty and merit. Fig. 1 shows 
what is known as an oiling table. On 
this is installed a battery of four 
small pumps. These are steam driven 
and are of the duplex pattern, and 
are so connected that two are used for 
cylinder oil while the other two-are 
used for engine oi]. In planning the 
table for a given plant the capacity 
of the pumps is made such that one 
pump working on each variety of oil 
is sufficient, the other standing in re- 
serve so that there may be no possi- 
bility of a failure of the oil supply. 
On top of the steam chest of each 
pump is a governor which may be 
regulated to maintain any desired 
pressure on the oil supply. From 
this apparatus small brass or iron 
pipes of about a quarter-inch di- 
ameter are Jed to the various parts 
of the plant and connected with 
sight-feed lubricators, in the case of 
the engine oil, and with a special type 
of cylinder-lubricator on the steam- 
pipes of theengines. ‘The sight-feed 
lubricator consists of a cylindrical 
reservoir in the bottom of which is a 
small cone valve. ‘The stem of this is 
attached to a flexible diaphragm 
which closes the top of the oil-cup, 
and over this is screwed a lid by which 
the movement of the diaphragm and, 
consequently, the opening of the valve 
may be regulated so that the flow of oil 
is either a steady stream or occasional 
drops, as the necessities of the case 
demand. When the oil at pressure is 
allowed to enter the cup the diaphragm 
is sprung forward, the valve opened, 
and it flows through the sight-feed, 
which permits the man in charge to 
note the amount being fed into the 
bearing. Fig. 2 is an excellent illus- 
tration of the general outlines of this 
oil cup. The cylinder - lubricator is 
shown in Fig. 3. This is very similar 
in action, a balance of pressure being 
maintained between the steam in the 
steam pipe and the oil in the feeding 
pipes. It is of the inverted type, the 
feed of oil flowing upward through 
water contained in the glass tube so 
that the amount supplied may be 
noticed. This system is made by the 
Siegrist Lubricator Company, St. 
Louis, Mo., and has been installed by 
them in a number of large electric 
and other stations. It is stated that 
the saving effected is such as to be 
worthy the careful consideration of 
the management of similar plauts. 
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TESTS AND CALCULATIONS FOR A 
FORTY-MILE ALUMINUM-WIRE 
TRANSMISSION LINE.* 

BY F. A. C. PERRINE. 

Running from the Blue Lakes 
power-house near the Big Bar bridge 
on the Mokelumne River to the 
Stockton substation is the line to 
which reference is made. It is that 
of the Standard Electric Company, 
of California, and it is particularly 
pertinent to report on the tests of 
this line because there has been a 
great deal of talk about there having 
been a failure of the wire. The line 
extends from the Blue Lakes plant 
on the Mokelumne River to the sub- 
station in Stockton, a distance given 
by the engineers as 43% miles. ‘The 
line was designed to deliver 1,000 
kilowatts at.8.8 per cent C?R loss, 
the line being two-phase: arranged at 
the corners of a rectangle—not a 
square; one side of the rectangle 
being 24 inches, the other side 41 
inches, giving a distance between 
phases of 46 inches. This peculiar 
arrangement was adopted on account 
of the fact that the line was intended 
subsequently to be changed to a three- 
phase line, and to form with two ad- 
ditional wires two three-phase lines 
on the one-pole line; the wires being 
then set at the corner of a hexagon, 
giving a distance of 41 inches be- 
tween the wires of the same phase. 

At present the two-phase line occu- 
pies four pins, and subsequently it is 
to occupy but three of the pins when 
the line is changed to three-phase. 
All of this was made necessary by the 
character of machinery, and also to 
overcome some of the difficulties which 
were anticipated in connection with 
the rapid building of the line, which 
rapid building was made necessary by 
the condition of the weather. ‘The 
work began last November,and no one 
had reason to suppose that the Winter 
would be open, which it proved to be. 

The wire is 294 mils in diameter, 
or 86,433 circular mils in area, weighs 
419.4 pounds per mile, and the ulti- 
mate tensile strength of each wire is 
1,539 pounds, or 22,700 pounds per 
square inch. ‘The stress at one per 
cent elongation is 800 pounds; con- 
ductivity by dimensions is 59.9 per 
cent of Matthiessen’s standard for 
soft copper. These quantities are 
obtained from the tests of a large 
number of samples. You will notice 
no elastic limit is given, but the stress 
is at one per cent elongation. This 





* A paper read before the third annual convention 
of the Pacific Coast Electric Transmission Associa- 
tion, San Francisco, June 20-21, 1899. 
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is on account of the fact that, in com- 
mon with copper and metals of a 
similar character, aluminum has no 
well defined elastic limit. As com- 
pared to a copper wire, this is the 
same as a No. 6 B. & S. in weight, a 
No. 5 in breaking stress, a No. 3 in 
resistance and a No. 1 in capacity 
and inductivity. It is the same size 
as No. 1, andits resistance an equiva- 
lent to No. 3. But while it has only 
the weight of a No. 6, it has the 
breakage strength of a No. 5, so as 
regards the necessary strength in a 
span, the wire is equal to a copper 
wire of about 70,000 pounds tensile 
strength, or a steel wire of about 
60,000 pounds tensile strength, steel, 
of course, being lighter than copper. 

Taking up the question of resist- 
ance, which is exceedingly important 
as indicating whether this wire of low 
tensile strength, which was strung 
in warm weather and had been sub- 
jected to extremely cold weather, had 
stretched, we found that the resist- 
ance of the line was 92 ohms, which 
is the resistance for 42.8 miles. The 
engineers gave the length of the 
line as 43% miles, so the resistance 
was about seven-tenths of a.-mile 
shorter than the measured distance. 
I am strongly inclined to think that 
this is on account of the fact that 
the engineers have chained the whole 
distance by individual pole distances, 
attempting to set all the poles 132 
feet apart, and that when they came 
to a place where it was impossible for 
them to set them exactly 132 feet 
apart, they selected a favorable loca- 
tion at about 132 feet from the last 
pole ; so we have some few long spans 
and some few short spans. Finally 
obtaining the entire distance, they 
counted the poles, and, multiplying 
by 132, obtained a distance of 43% 
miles. Whatever may have been the 
reason for the difference between 
these measurements, that difference 
in size and direction indicates very 
clearly that there was no permanent 
elongation of the wire during the 
cold weather. 

The next test is one referring al- 
most entirely to the insuiators and 
the condition of the wire during bad 
weather. Fortunately there was some 
extremely bad weather during the 
time the tests were made on this line. 
The insulation of one wire against 
the ground was found to vary from 
160,000 ohms on a rainy day to 44 
megolims on a clear day. In fact, on 
one day during a shower the line 
would vary in a couple of hours all 
the way from five or six megohms 
down to a quarter megohm, but, 


under no conditions, falling below 
160,000 ohms. 

As regards capacity, wires one and 
two tested alone called for 32,3, micro- 
farads as calculated, and the measure 
was 3,35,. As regards the self. induc- 
tion, 3464; by calculation and 75% by 
measurement. 

There has been one point observed 
which has not anything to do with 
the line in a sense, but in another 
sense it has. And this was that the 
effect of the self-induction and capac- 
ity is to over compound the step-up 
transformers. The step-up trans- 
former ratio is 2,300 to 25,000, and 
the step-down ratio 23,000 to 2,200, 
with a possible variation of 200 volts 
in the regulator, but when current 
was put on the line without any load 
the voltage went entirely out of the 


_range of the regulator, which seemed 


impossible with 25,000 volts initial. 
In fact, the voltage at the step-down 
station showed 27,000 on the line. 
There is a rise of potential at the 
end of the line due to the capacity, 
but it is only 200 volts, and a rise of 
over 2,000 was observed, which was 
entirely due to the transformers. - A 
calculation from the constants of the 
transformers accounts for all but 200 
volts of the rise, and an error in cal. 
culating the angle of lead in the 
transformer may easily account for 
this. 

By caleulation from the line con- 
stants it is-seen that, at no load on 
the step-down transformers, the cur- 
rent leads the electro-motive force by 
about 83 degrees. With 83 degrees 
lead, the electro-motive force at the 
secondaries of the step-up trans- 
formers ought to be between 26,500 
and 27,000 volts, and about 27,200 
was observed. ‘This effect is likely to 
appear in a very odd and more or less 
serious manner on long lines. 

During these tests it was found 
that the capacity of the line varied 
materially with the state of the 
weather. The capacity between two 
wires would run all the way from 
three-tenths of a microfarad to .9 
microfarad—three times its value— 
depending on whether it was raining 
or whether it had stopped raining, 
and so forth. If this occurs when 
the circuit is lightly loaded the cur- 
rent will swing clear around from 
lagging to leading and without a 
single change in the load, simply due 
to changes in the condition of the 
line, the electro-motive force will go 
up and down. This is a condition to 
be provided for in our regulation, 
and calls for more regulation than 
has been commonly put in any of the 
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substations. The substation regu). 
tion is commonly figured oiit to be 
ample for the changes of loa, but jt 
follows that you must not only regu. 
late for possible changes of |oad, byt 
also for possible changes in the cop. 
dition of the line which wi!l throw 
the current from lagging to leading 
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That Third Avenue Raiiroad 
Cement. 
To THE Eprror or ELecTRICAL REVIEW : 

We note in your current i-sue, up. 
der ‘‘ Views, News and Interviews,” 
an article abont cement used on Third 
Avenue Railroad, New Yor! city, in 
which it is stated that no move of the 
cement of the brand used can be 
found. We beg to state ‘hat the 


cement furnished was of the -: Globe” 
brand, of which at that time the Man. 
hattan Cement Company were the 
exclusive agents, and whic': we, a3 
their successors, now contro’. Some 
40,000 barrels of this same brand 
were used in the Broadway cable 
road. 

SPARROW, FRIDENBERG & Co, 

New York, Sept. 25, 189!) 





a 
Artificial Lighting in 1832, 
[From the Hartford, ct., Courvnt.] 

Back in 1832 Hartford was treated 
to some exhibitions of ‘artificial light- 
ning,” and, no doubt, the residents 
of the city at that time were properly 
astonished at what they saw. But 
they didn’t see in what was then put 
before their eyes the precursor of the 
modern electric light, and they would 
have doubted if they had !een told 
that sixty years later the strects would 
be lighted by the same agent. Presi- 
dent James Bolter, of the [Hartford 
National Bank, cut the following ad- 
vertisement from an old cojy of the 
Jeffersonian, a democratic 1ewspaper 
printed in this city many years ago: 

ARTIFICIAL LIGHTNING 
ON A GRAND SCALE. 





The Public are respectfully ini ormed that 
the subscriber has just complet:: an Elec- 
trical Machine, which is suppose: to be the 


largest and most powerful one ever con 
structed in America, The effec's are truly 
wonderful. In the evening. vivi'l flashesof 
lightning can be sent from it t! cough any 


part of the room, and a continived stream 
kept up. that will render it suffic ntly light 


to see distinctly to read the sm.llest print. 
A great variety of electrical ajparatus 1s 
connected with the machine, to.:ether with 
an air pump and its appendages, for dem- 
onstrating by experiment the cavse of those 

I yur atmos- 


phenomena that take place in 
phere, such as clouds, thunders‘ orms, hail, 
snow, wind, meicors, etc., partic larly that 
meteor called the northern lights. | 

Experiments will be performed with the 
above apparatus every evening, »t the Hart. 
ford Museum, from the 31st 0! Decembet 
to the 4th of January, inclusive, to com 
mence at 7 o’clock ars: Me 

Admittance to the Exhibition and } 
seum, 25 cents, children, 12% ccnts. 

CaLEB \WVRIGHT. 

Hartford, Dec. 28, 1882. 

The Hartford Museum was on 7 
fourth floor of the old builling tha 
stood where the Hartford Trust Com 
pany’s building now stands. 
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from $1,” 


inereasin 


ompany will erect a new 
uilding at Winona, Minn. 





| Falls, Minn., will be pro- 
a telephone system by the 
Minnesota Electric Tele- 
ipany. 





cky Mountain Bell Tele- 
upany will expend some 
: establishing its Salt Lake- 
inections. 





cago Board of Review has 
135,000 to the personal 
of the Chicago Telephone 
thereby increasing its total 
from $1,688,000 to $3,- 





erican Telephone and Tele- 
‘mpany has completed its 
Little Rock, Ark., where 
1 is made with the wires of 
vestern Telegraph and Tele- 
npany. 





tral Union Telephone Com- 
cpending $25,000 in im- 
‘e local exchange at Ander- 

The old system of bat- 
been supplanted with the 
rgy system. 





souri & Kansas Telephone 
of Kansas City, Mo., has 
nerease its capital stock 
0,000 to $2,500,000. The 
will extend its lines and 
ty wires underground. 





ithern New England Tele- 


‘upany, which a few months 


ved the Torrington, Conn., 
hone company, has removed 
instruments used by sub- 
the absorbed company. 





ber 1 the American Tele- 

Telegraph Company will 
-distance connections be- 
verior, Wis., and the Bell 


centering at St. Paul and 


iss The company has re- 
build across the river to 
s that city had denied it 
achise. 





thern New York Telephone 
has adopted a new plan for 
its business. Besides re- 


ul its lines and putting in 
ince 


instruments, giving 
connections, it is now in- 
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stalling free telephones in the hemes 
of subscribers having telephones at 
their business places and offices, giv- 
ing two telephones for one price. 





The long distance lines of the 
Southwestern ‘Telegraph and Tele- 
phone Company at Waco, Texas, were 
formally opened on September 22. 
Successful conversations were had with 
Atlanta, Chicago, Cincinnati, Cleve- 
land, Columbus, Detroit, Evansville, 
Indianapolis, Kansas City, Memphis, 
Milwaukee and St. Louis. About 400 
of the representative citizens of the 
city were present. 





The Chicago Telephone Company 
reports an increase of business exceed- 
ing anything in the history of tele- 


A GENERATING SET WITH 


phone service in America, with the 
single exception of New York. At 
the present time the company is in- 
stalling 750 new instruments a month. 
One of the greatest difficulties which 
the company has to contend with is 
the scarcity of the expert labor neces- 
sary for the underground wiring. 
Deliveries of high-resistance wire for 
relays and magnets are slow beyond 
all precedent, and the work in the 
shopsis thereby impeded. At present 
the company can not ‘obtain enough 
of the desk instruments to meet the 
actual needs of subscribers, and relief 
seems to be far distant. 





he Supreme Court of Nebraska 
has rendered a decision to the effect 
that the State, acting through its 
legally designated agent, the State 
Board of Transportation, has the 
right to control the telephone com- 
panies of the State, compel a showing 


of earnings and fix rates for the 
monthly rental of telephones and 
tolls between towns in that State. 
The Legislature of 1897 piaced tele- 
phone, telegraph and express com- 
panies on the same footing as regards 
State supervision and control as rail- 
road companies. An Omaha Populist 
made a complaint, asking that rentals 
for telephones be fixed at $2 a month. 
The companies tried to enjoin the 
Board from acting with the result 
stated. 





The Philadelphia Bell Telephone 
Company has installed at the National 
Export Exposition a private branch 
exchange for officers and employés of 
the exposition, which enables them to 
communicate with any telephone sub- 
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scriber in Philadelphia and suburban 
towns, and gives connection, throngh 
the long-distance telephone, with any 
place that is reached by telephone 
lines. Aspecial private line has been 
provided between the offices of the 
exposition and the Philadelphia Com- 
mercial Museum on Fourth street. 
The company has also established a 
pay station in the Main Building for 
the general public, and in addition 
to this a number of automatic stations 
have been placed in the different parts 
of the exposition buildings, at points 
mos: convenient, at which telephone 
service may be had at the regular pay 
station rates. 





> 

Some capital anecdotes are told of 
Admiral Dewey by his friends in the 
October Ladies’ Home Journal. They 
reveal the famous Admiral’s character. 
istics more clearly than anything else 
that has been written concerning him. 
The anecdotes are printed with a 
number of portraits of the naval hero, 
and make a timely and interesting 
feature, 





221 


A Generating Set with Double 
Upright Engine. 

When the ship Bay State was 
equipped by the Massachusetts Vol- 
unteer Aid Association for her praise- 
worthy efforts in connection with our 
late war, the type of generating set, 
illustrated herewith, was introduced 
for lighting purposes. This engine 
is of a type particularly desirable for 
such work, being double cylindered, 
with cranks set at an angle of 180 
degrees so as to balance the recipro- 
cating parts, and to permit high-run- 
ning speed. 

A single piston-valve regulates the 
steam supply of both cylinders, and 
materially simplifies the construction. 
The running-gear is rendered per- 
fectly accessible through the door in 
the front, and all oiling is done from 
a single tank provided with independ- 
ent sight-feed oilers and tubes to con- 
duct the oil to the bearings. The 
governor is of the inertia type, and 
arranged to regulate the steam admis- 
sion between zero and three-quarters 
cutoff. 

Mounted on a common bed-plate 
with the engine is the generator, the 
armature of which is carried upon a 
common shaft with the engine, the 
outer end of the shaft being sup- 
ported by a pedestal provided with a 
ring oiler. 

The field ring is of cast steel pro- 
vided with four poles, the series wind- 
ing upon which is of flat copper 
ribbon, while the shunt winding is of 
wire. As is evident from the illustra- 
tion, these windings are placed on the 
pole entirely independent of each 
other, so that they may be removed 
separately. 

The armature is of the barrel- wound 
type with internal spiders which sup- 
port the disks, and through which, 
in connection with the spaces left in 
the winding, a thorough circulation 
of air is produced when the machine 
is in operation, thereby keeping it 
well ventilated and cool. 

The brushes are of carbon, the 
brush-holders being of the reaction 
type, and they are arranged for con- 
tinuous operation without sparking 
at all changes of load up to 25 per 
cent overload. The design is such as 
to keep the temperature rise inside of 
90 degrees Fahrenheit after 10 hours 
continuous run. 


This set was designed, constructed 
and installed by the B. F. Sturtevant 
Compauy, of Boston, Mass. Itis one 
of a series of sizes ranging from 
engines having each two cylinders, 
344x2% up to 8x5™%, with a corre- 
sponding range of output in watts 
from 4,500 to 32,000, and of weight 
from 1,650 to 9,000 pounds, 
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New Types of Power Motors. 

The evolution of the electric motor 
from the high-speed, clumsy and unre- 
liable machines of fifteen years ago 
has been very rapid but wonderfully 
thorough. To-day these machines 


are so entirely reliable and so per- 
fectly fitted to their uses, that it is 








The Western Electric Company, 
Chicago and New York, manufactures 
encased, semi-encased and open mo- 
tors, for 110, 220 and 500 volts, the 
open type being both bipolarand mul- 
tipolar. Each type of motor is made 
for slow speed, intermediate and mod- 
erate speed. The encased and semi- 





Fis. 1.—PowrerR Moror SusPENDED FROM CEILING. 


hard to believe that so short a time 
has seen their perfect development. 
While the introduction of electric 
motors has been of gradual growth, 
their commercial possibilities and the 
economy of their use have been ac- 
knowledged for the past two decades, 
and the range of applications has in- 


creased with the de- 
velopment of the 
motors. 


Motors are belted, 
direct - connected or 
geared to individual 
machines, each style , 
being best suited tof 
meet certain condi- 
tions. An illustration 
is shown herewith of 
an encased motor 
geared to a_ special 
screw-press by means 
of gear and pinion. 
In this illustration it 
will be noted that the 
motor is supported on a post. In 
another illustration will be seen 
a motor, with gear and pinion, sus- 
pended from the ceiling. In this 
special case, it shows the free end of 
the shaft provided with a pulley. 
Should the conditions so admit, an- 
other pinion could be placed upon the 
end, or the shaft could be direct- 
coupled to another shaft. 





encased motors are adapted for the 
reducing gear, as shown in the illus- 
tration above referred to. 

In another illustration will be seen 
three encased motors of 5, + and + 
horse-power, respectively. In arecent 
catalogue issued by the makers, is 
also given a complete list of slow- 
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A New Battery Salt. 


There has recently been brought 
before the public a chemical com- 
pound, which is claimed by the in- 
ventors to be superior to sal-ammoniac 
and as harmless to handle. The 
commercial title of the compound is 
Federal salt ; it is made by the Fed- 
eral Battery Company, 11 Pine street, 
New York. 

The many advantages gained by 
using this salt in all cells of the 
carbon-zine type are said to be very 
apparent to those familiar with the 
disagreeable features of the sal-ammo- 
niac cell. The new salt is said to 
increase the potential of the carbon- 
zine cells very materially, giving an 
initial voltage of from 1.7 to 1.9 
volts. It is also claimed that the life 
of the battery is prolonged one-third 
to one-half, comparative tests having 
been made with sal-ammoniac. 

Another very important advantage 
gained is the fact that the zine re- 
mains free and clear of insoluble salts 
of zinc and presents a clean surface 
until completely exhausted. Crystal- 
lization and the difficulties due to 
creeping salts are practically disposed 
of, as the salt does not crystallize or 
form any insoluble matter, and the 
carbons therefore continue to present 
the same appearance during the life 
of the battery. 

This feature of the salt, it is said, 
adds greatly to its commercial value, 
as the amount of time and labor 
thrown away in cleaning zincs and 
washing and soaking carbons is a 
great consideration where large num- 





Fig. 2.—SmMALL ENCASED PowER Morors. 


speed multipolar motors and dynamos 
of larger sizes, and dynamotors and 
twin motor generators. The catalogue 
contains some excellent information 
and instruction in regard to types of 
fieid winding and purposes for which 
they are adapted, also methods of 
controlling motor speeds. 

All of the motors mentioned above 
are also adapted for use as generators, 


bers of cells are in operation. Fed- 
eral salt can be used wherever open 
circuit work is required ; however, it 
will give better results in the simple 
carbon-zine cell than in one in which 
peroxide of manganese is used for the 
depolarizer. 

The depolarizing effect in the Fed- 
eral salt solution is due to a soluble 


oxidizing agent of great power, which, 
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destroys the hydrogen gas as soon y 
itis formed. Therefore it is simpler 
to do away with the peroxide of map. 
ganese and use the more efficient 
carbon-zine type with the new com. 
pound as an electrolyte. 

The same company is also introdye. 
ing a compound for Fuller ce'ls, which 
it believes will be recognized 4 
superior to the dangerous «cids and 
poisonous salts such as biclhromate. 
The salts for both types an: sizes of 
cell are put up in packages containing 
a full charge, dispensing with the 
handling and carrying of liquid acids, 
which is so objectionable. In addition 
to this the porous cup now necessary 
in the Fuller cell is done away with, 
thereby reducing the internal resist. 








3.—PowrrR Moror ATTACHED 10 
Screw PREss. 





Fie. 






ance considerably and _ lessening the 
cost of the cell. 

The potential of the Fuller cell, 
without the aid of the porous cup, 
and using Federal salt, is about 1.! 
volts. This is slightly lower than the 
same cell gives with the bichromate 


solution. 

However, the life of the battery is 
one-third longer, this fact having 
been demonstrated on a practical scale 
in two of the largest telephone ex- 
changes in the country. It is said 
that the solution of the new salt is 
liquid at very low temperstures, and 
that the danger of freezing is small 
Comparative tests of new cells of le 
Clanché battery and ceils of the 
carbon-zine type after 7 months us 
with the new salt show some interest: 
ing figures. After 5 minutes the 
initial potential of 4.7 volts on the Le 
Clanché cells dropped to 2.9 volts 
while under the same test. 5 minutes 
short-circuit through a telephoue 
transmitter—the intial E. M. F. of 
4.3 volts of the new type of cell 
dropped orly to3 9 volts. At the samé 
time the internal resistance of the 
cells diminished, maintaining ® 
almost steady flow of current. 

Messrs. A. M. Young and Walton 
Ferguson are interested in the Fe * 
Battery Company, of which Mr. Fre 
erick (. Overbury is general manage 
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Some British Opinions of the Paris 
Exposition. 


In an editorial article in the issue 
of September 13, 1899, the ELEc- 
TRICAL REVIEW took the position 
that American manufacturers would 


do well <o consider the political and 
judicial situation in France before 
going to any great expense to prepare 
exhibit: for the exposition next year. 
It was «rgued that a country in the 


hands c? a military cabal and in which 
justice 1° a farce and where foreigners 
are hate’, is an unsafe place for valu- 
able ex .ibits; also that there is no 


certainty that there will be any 
expositi 1. The British press si- 
multancously expressed almost the 


same opinions. For example, the 
Septem'er 15 issue of the (London) 
Blectricul Engineer, under the title 
“Seien-e and Politics,” thus discusses 
the matter : 

“Tt is said that science knows no 
country. That isso. Hence we can 
not go the length of some of our daily 
contemporaries in their condemnation 
of everything French. There is a 
heavy shadow upon that land, for the 
face of Justice is hidden, but we 
ought not to wound further the mem- 
bers of that minority who have so 
nobly striven in the path of duty and 


honor. ‘heir sorrow is the sorrow of 
all who (ove truth. Our sympathies, 
then, must be with that small Lut 
noble band who are trying to work out 


the salv: tion of their country, to over- 
rule fanaticism, and to preach the 
gospel peace and goodwill. 

When, however, we deal with the 
question of the exhibition next year, 
that is «nother matter, and we agree 
entirely with those who think that 
civilize: nations ought to take no part 
init. ‘he exhibition is practically a 
money :peculation, from which the 
Paris no morals and no econ- 
science hopes to realize cash in 
large quantities from the visitors. Is 
civiliza ion to stand by and see a man 
slowly ‘ortured to death, and hold out 
hosaving hand ? If it does, it shares 
the ob'oquy. Are those men who 
write tc the papersand say, ‘“‘ We are 
comme::ial men, and must think of 
the shsveholders, must first consider 
our pockets,” one whit better than 
the juczes whose hearts failed them 
ithe | resence of their perjured supe- 
nors? We say not, and class them 
with the rabble that is doing its best 
to murder a man whom all the world 
knows to be innocent. For our part, 
unless justice is done and done at 
once, we shall refrain from reporting 
the exhibition, and, instead, will pay 
Particular attention to the description 
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of the work of those firms whose 
conscience does not permit them to 
condone an act of medieval barbarism. 
In face of the various letters in the 
dailies anent the exhibition, we are 
bound once more to emphasize the 
fact that the principle underlying its 
initiation is neither to benefit com- 
merce generally nor to elucidate 
scientific questions, but simply to 
attract a pleasure-loving public, and 
make all the money possible out of 
the visitors.” 

Another British contemporary, 
Lightning, on September 14, said: 


Britain, to the continued luke- 
warmness of the British Commis- 
sioners, and to the large measure 
of industrial activity precluding 
attention to an exhibition abroad 
whose chief feature will be social 
rather than business. There comes 
now the great uncertainty of the 
political situation. The state of dis- 
order has prevailed for so long, that 
prospective exhibitors are only awak- 
ening now to the fact that it will in 
all likelihood be necessary not only 
to insure as heretofore all articles 
against fire, but also against war 








MopDERN MATERIAL FOR OVERHEAD STREET RAILWAY CONSTRUCTION. 


‘‘For the suggestion that foreign 
manufacturers should abstain from 
sending exhibits to Paris next year, 
there is something more to be said. 
Any national refusal to take part in 
the Exhibition is to be deprecated, 
but individual firms may well hesitate 
to send valuable property to a city 
where the populace is so disorderly 
and excitable, and the executive so 
weak. The farce of Fort Chabrol, a 
thizg too ridiculous to be possible 
save in the one country where it used 
to be said that ridicule kills, is .of 
itself sufficient justification for edu- 
tion. But it would not be to the 
credit of the British Association that 
it should be said that its members 
were afraid to visit Boulogne.” 

The Practical Engineer of Sep- 
tember 15 says: ‘‘As far as the 
British section is concerned, the Paris 
Exhibition seems to stand in a very 
precarious position, and the points 
which affect us will, in as great a 
measure, influence other foreign par- 
ticipations. In the first place, our 
manufacturers never got in any way 
enthusiastic over the project, owing 
to the small space allotted to 


risks, a state of affairs quite unique 
in the history of exhibitions. 

The editor of the London journal, 
Electricity, says, in its issue of Sep- 
tember 15: 

“‘T trust most earnestly that the 
movement for boycotting the Paris 
Exhibition, which has been effectively 
begun by several large manufactur- 
ing firms in this country, including 
the General Electric Company, will 
be vigorously taken up. Sentiment 
has not, as a rule, much place in busi- 
ness matters, but the Dreyfus deci- 
sions in the French courts of justice, 
endorsed with practical unanimity by 
the whole French nation, constitute 
an outrage upon civilization which 
should not be ignored, which strikes, 
indeed, at the root of all honest deal- 
ing in the ordinary concerns of life. 
It is impossible, as one writer on the 
subject has already said, to have any 
confidence in the awards of judges 
who endorse and approve such scan- 
dals as the late proceedings at 
Rennes ; and many years will have 
to elapse before confidence in French 
impartiality and French justice is 
restored.” 
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Modern Material for. Overhead 
Street Railway Construction. 


In the illustrations herewith are 
shown some types of modern material 
for overhead street railway construc- 
tion manufactured by the Billings & 
Spencer Company, of [lartford, Ct. 
Fig. 1 shows a double-curve hanger, 
Fig. 2 a single-curve hanger, Fig. 3 a 
straight-line hanger, all of which are 
made of bronze, galvanized malleable 
iron or colophite insulation; Fig. 4 
illustrates a trolley wire clip for round 
or figure 8 wire, and Fig. 5 shows a 
new type of insulating stud. 

The hangers are all provided with 
a ratchet and pawl arrangement to 
insure against the liability of the caps 
coming loose. The insulating stud 
shown in Fig. 5 is used in all the 
hangers illustrated. The manufac- 
turers state that in a recent test, made 
without their knowledge, a straight- 
line hanger (Fig. 3) stood a stress of 
17,000 pounds without breaking. At 
a stress of 17,830 pounds the thread 
on the insulating stud broke, but the 
insulation remained intact. Engineers 
have stated to the manufacturers that 
the conical form of bolt-head is a great 
advantage, as all the material is prac- 
tically in compression. ‘The ratchet 
and pawl arrangement would seem to 
be an important improvement for 
keeping the caps in place. 

icine oeagiaaaaes 
ELECTRIC LIGHT FLASHES. 

The English, Ind., Electric Light 
& Manufacturing Company has failed, 
with liabilities between $150,000 and 
$200,000 and assets unstated. 


More than 1,000 new arc lights, in 
portions of Chicago which have be- 
fore been lighted by gas and gasoline 
lamps, will be turned on by October 1. 

The Stevens Point, Wis., Lighting 
Company has been reorganized, all its 
old indebtedness discharged, and con- 
tracts let for the rebuilding of the 
plant and extensions of the service 
that will cost $75,000. 

The New York and Staten Island 
Electric Lighting Company threatens 
to cut off all the lights on Staten 
Island on October 5, unless the city 
of New York, by that time, has made 
some kind of a contract that it shall 
be paid for its services. 

Dispatches from Columbia, 8S. C., 
announce that the syndicate of Bal- 
timoreans which recently acquired 
the Columbia Street Railway, Light 
and Power Company -is_ perfecting 
plans to absorb the Columbia Canal 
and Water Power plant, which is 
owned by the Columbia Water Power 
Company, 
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ADVANCE INFORMATION 


New Telephone and Telegraph 
Companies. 


MIFFLINTOWN, Pa.—The Tusca- 
rora Telephone Company, of Mifflin- 
town, has been chartered at the State 
Department in Harrisburg, with a 
capital stock of $40,000. The com- 
pany will erect lines through Adams, 
Bedford, Blair, Centre, Clinton, Cum- 
berland, Dauphin, Franklin, Fulton, 
Juniata, Lycoming, Mifflin, North- 
umberland, Perry, Schuylkill, Snyder, 
Union and York counties. 





BETHEL, Me.—A telephone line 
connecting this place with Rumford 
Falls is being put in. The line will 
run along the Androscoggin River, 
and poles are already set for several 
~ miles. There will be two offices, one 
at Newry Corner, the other at Hanover. 


Port Roya, TENN.—A telephone 
line running from Clarksville to Hol- 
mansville, via Rudolphtown and Port 
Royal, is being built and will be in 
operation by the middle of October. 
Mr. T. M. Williams, a prominent 
farmer of Holmansville, is interested. 


Rome, N. Y.—The Constableville 
and West Leyden Telephone Com- 
pany has completed connections with 
this city and Lee Line, Lee Center, 
Stokes, Delta, West Branch, Ava and 
West Leyden. Among other places 
to be connected on the line are Con- 
stableville, Boonville, Turin, Low- 
ville, Mohawk Hill and other northern 
towns. The station here is at White’s 
hotel. 


New York, N. Y.—The New Tele- 
hone Incorporation, with a capital 
of $10,000, has been incorporated 
with the Secretary of State. Besides 
the general city route, points are to 
be connected at Yonkers, Poughkeep- 
sie, Hudson, Troy, Albany, Saratoga, 
Plattsburg, Ogdensburg, Watertown, 
Schenectady, Little Falls, Utica, 
Syracuse, Uswego, Rochester, Buffalo, 
Dunkirk, Hornellsville, Middletown, 
Newburg, Nyack, and all intermediate 
and adjacent cities, town, villages 
and other places in the state. ‘The 
directors are William G. Conklin, 
Edward Ashforth, S. Melville 
Knowles, George W. Romaine, D. 
A. Reynolds, William P. Catlin and 
Charles F. Abell, of New York city. 


BowLING GREEN, OHIO—A deal 
has been consummated here by which 
the People’s Telephone line passes 
into the hands of a new company. 
The new concern is organized under 
the laws of Ohio, as the Bowling 
Green Telephone Company. The di- 
rectors of the company are Capt. L. 
Black, J. G. Hickox, F. A. Baldwin, 
Bowling Green ; Kenneth V. Murray, 
Cleveland, and Fred J. Bollmyer, 
Wauseon. The directors met at the 
Exchange Bank last Friday, and or- 
ganized by electing Capt. Black, 
president, and J. G. Hickox, secre- 
tary and treasurer. The company is 
capitalized at $15,000, and $1,600 will 
be expended in Jocal improvements. 
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Paris, TEx.—The telephone line 
from Checota to Arthur City has 
been completed, and residents of 
Grant, I. T., are making an effort to 
have it extended to that place. 


Wooptanpb, Ca. — The private 
telephone line between Arbuckle and 
Cranmore} will be ready for business 
about October 1. 


Cooper, TEx.—The local telephone 
exchange is about completed, and 
when finished there will be something 
over 100 ’phones in operation. The 
long-distance telephone from Com- 
merce to this place and Paris will be 
completed by the 20th. 


PittspurGH, Pa.—The Federal 
Telephone Company has been incor- 
porated ; capital, $10,000; directors, 
Fred Deland, Joseph C. Forse, Joseph 
McClure, Pittsburgh. 





New Electric Railways. 


Kansas City, Mo.—The project 
to build an electric line from Kansas 
City to Topeka, which has been pend- 
ing for the last two years, begins to 
take definite form. New men have 
taken hold of it, and a charter has 
been granted them by the State Board 
of Charters under the name of the 
Kansas City, Lawrence & ‘Topeka 
Railway Company. The company is 
capitalized at $2,000,000, divided into 
20,000 shares. 


TrFFIN, Onro—A franchise has 
been granted to Theodore Wentz to 
operate the Findlay, Fostoria & 
Toledo Electric Railway on certain 
streets and roads near Fostoria. 


Bucyrus, On10—The connection 
of Tiffin and Upper Sandusky by an 
electric line is being considered. 


MENOMINEE, Micu.—The Ann 
Arbor Railroad has begun the con- 
struction of a belt line around the 
twin cities. 


CovineTton, Ky.—The Covington, 
Cincinnati & Erlanger Street Railway 
Company has been incorporated. The 
capital stock is $250,000. 


CAMBRIDGE SPRINGS, PENN.—The 
Cambridge Springs Street Railway 
Company has been incorporated ; 
capital, $30,000; incorporators, W. D. 
Rider, D. Rider, Jr., O. G. 
Benson, Cambridge Springs; F. P. 
Ray, Meadville; E. W. Nichols, 
Franklin. 


HarRrissBurG, Pa.—A charter has 
been issued to the Wilkinsburg, 
Frankstown Avenue & Verona Street 
Railway Company, of Allegheny 
County, with a capital of $54,000. 
The line runs from the northern line 
of Oakmount Borough to Verona and 
thence along Frankstown road to 
Wood street, Pittsburgh. John Guf- 
fey is president and the directors are 
A. L. Schultz, J. C. Fisher, M. C. 
Dwyer, of Pittsburgh, and J. Frank 
Petter, of Tarentum. 


Omaua, NeB.—A new motor line 
between Omaha and Council Bluffs, 
costing $500,000, is to be built. A 
syndicate of St. Louis capitalists is to 


build the line. The new company 
will be known as the Omaha & Council 
Bluffs Suburban Railway Company, 
and it will operate under the franchise 
granted the Lake Manawa & East 
Omaha Construction Company at a 
special election held December 1, 1897. 
The company will also assume control 
of the pleasure resort at Lake Manawa. 
The steam railway between the city and 
the lake will be transformed into an 
electric line, and during the Summer 
months cars will be run direct from 
Omaha to the lake. The original plan 
of the Lake Manawa & Kast Omaha 
Construction Company to build a line 
to Fairmount Park will also be carried 
out by the new company. The new 
line is to enter Omaha over the Ter- 
minal Company’s bridge. 


VENICE, ILt.—The Granite City, 
Venice & Kast St. Louis Railway has 
been incorporated; capital, $125,000 ; 
operating electric street railways ; in- 
corporators, E. J. Spencer, Fred E. 
Allen, J. S. Tritle. 


Toronto, ONT.—The York town- 


ship council at a recent meeting con-- 


sidered the Avenue road and Mount 
Pleasant extension of the Toronto 
Street Railway. 


BETHLEHEM, Pa.—A charter has 
been granted to the County Ceutral 
Street Railway Company, of this 
city, to erect a line five miles long in 
Northampton County. The line will 
be operated by electricity. The capi- 
tal stock will be $30,000, and the 
directors are, Joseph J. McKee, F. W. 
Leinbach, Alvin Hill, Truman M. 
Dodson, C. O. Walle, George H. 
Wolle, of Bethlehem; G. A. Schree- 
beli, of Nazareth ; Andrew S. Keck, 
of Allentown; O. R. Horn, Catasauqua. 





New Incorporations. 


DENVER, CoLo.— The Mariposa 
Consolidated Gold Mining and Elec- 
trical Power Company has been incor- 
porated ; capital, $500.000. Incorpo- 
rators, E. C. Hahn, G. G. Ligluri, J. 
C. Doyle, J. E. Budd, J. W. McCar- 
thy, all of Denver. 


East ORANGE, N. J.—The General 
Electro-Chemical Company has been 
incorporated, with a capital stock of 
$100,000. Incorporators, Edwin S. 
Webster and W. Cameron Forbes, of 
Boston, and Charles S. Bradley and 
Charles B. Jacobs, of New York. 


New York, N. Y.—The Electric 
Boat Company has been incorporated ; 
capital. $50,000. Incorporators, Isaac 
L. Rice, Hoffman Atkinson, Robert 
McA. Lloyd, E. B. Frost, John P. 
Holland, William Dulles, Jr., J. C. 
Chamberlain, all of New York city. 


Los ANGELES, CaL.—The Los An- 
geles Incaudescent Vapor Light Com- 
pany has been incorporated. The 
capital stock is $100,000. The pro- 
moters and directors of the new cor- 
poration are J. F. Turner, M. J. 
Blaisdeil, E. Hill, C. H. DeVoll and 
C. H. Herrington, who control the 
whole stock. 


OmaHA, NeB.—The Metropolitan 
Plumbing and Chandelier Company 
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has been incorporated to do a :energ| 
plumbing, gas, electric and steam 
fitting business; capital, %:0,009, 
Incorporators, A. B. Jaquith, .). Mor. 
risey, C. F. Hotchkiss, all of ‘maha, 


Yonkers, N. Y.—The Ba!! Elec. 
tric Company has been incor iorated 
to deal in apparatus in conection 
with generation and distribution of 
electricity. Capital, $300,000. Direct. 
ors: Abram Sebring and Eldorags y. 
Roberts, of Brooklyn; Danie! Reim. 
sen, of Dobbs Ferry ; Willbur }. Rap. 
dall, of New York city, and Chas, D, 
Silleck, of Ridgewood, N. J. 


JERSEY O1ty, N. J.—The./. Rob. 
erts Patents Company, office, No. 259 
Washington street, has beer incor. 
porated to manufacture eleciric are 
lamps. Capital, $20,000. Incorpo. 
rators: Joseph Roberts, Augusi Dege, 
Robert Carey, all of Jersey City. 


PawtuckeT, R. I.—The Phillips 
Insulated Wire Company has ‘en in- 
corporated to manufacture and deal in 
electrical wires, insulated conductors 
and machinery. Capital, $250,000, 
Incorporators: H. O. Phillips, E. B. 
Phillips, both of Providence. 





Electric Light and Power. 


CuERO, TEx.—This city his under 
advisement the erection of an clectric 
light plant in conjunction with its 
waterworks. The city would like to 
have estimates for the compl: te erec- 
tion of a plant. There will !:c about 
12 miles of wiring, 100 strect lights 
of 50 candle-power, and 1,('\0 priv- 
ate lights. Such communications 
can be addressed to the Mayvr, J. C. 
Wood ward. 


BEVERLY, Mass. — The Jubilee 
Yacht Club will install its own electric 
plant for the purpose of ligh'ing the 
clubhouse, and will have the current 
available at all. times, both ‘ay and 
night. 


Le Roy, N. Y.—Le Roy ‘‘as and 
Electric Company has been :ncorpo- 
rated; capital, $35,000; incor) orators, 
S. D. Purdy, of Butfalo; 2. Ward, 
of Le Roy; ©. F. Pond, of Re whester. 


LaKkewoop, N. Y.—The > lant of 
the Lakewood Water Com) iny, in- 
cluding its sewerage system nd the 
Lakewood Electric Light C mpany, 
has been purchased by a nw com- 
pany, which has been incorporated 
under the name of the Lakewood 
Water, Light and Power C mpany. 
‘The new company has been ce »italized 
at $150,000, of which $140. 100 has 
been paid in. Its officers ar:. pres 
dent, Frederick R. Drake, 0! Hastov, 
Penn.; secretary and treasu:er, Car- 
roll Ph. Bassett, of Summit: direct- 
ors, Charles H. Kimball, F. \. Kin- 
ball, D. D. Davis, A. D. Day s, Will 
iam J. Harrison, of Lakewood; 
Charles H. Payson, of Portland, Me: 
Frederick Green and Carrol 7h. Bas 
sett, of Summit, and Frederick & 
Drake. 

FREDERICKSBURG, Pa.—.\n elec 
tric light plant will be built at this 
place by Elias Gerhart, 
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oJ nterests 


The General Electric Automobile 
Com: ag Bourse Building, Phila- 

















delp's i, has issued a booklet illustrat- 
ing t!« various types of electromobiles 
it ma ufactures. 


Th. Central Electric Company, 


Chico, state that they are prepared 
to su; ly electric heating and cooking 
devics and already are receiving 
order. and inquiries for these goods. 


Th: Jantz & Leist Electric Com- 


pany, of Cincinnati, has a well 
equiped plant for manufacturing 
multi; olardynamos and motors. The 
comp. ay also makes a specialty of 
desig: ing and building motors to suit 
any k nd of machinery. 


Th Ericsson Telephone Com- 


pany. of 296 Broadway, New York 
city, is issuing leaflets containing 
telep| one information which are 
calle’! ‘‘ The Ericsson Series.” The 
leafle' will be issued at regular in- 
tervals in convenient form for ref- 
erenc’ and use. 

Bu'lock Electric Manufacturing 
Company, Cincinnati, Ohio, are 


sending out an attractive circular, 


No. 0728, illustrating and describing 
the P lock electric power system for 
operaiing newspaper presses. This 
company has made a special study 
of thi: field with fine success. 


The Emerson Electric Manufac- 


turirns Company, of St. Louis, has 
sent cut an illustrated bulletin de- 
scribing its extensive line of marble 
table’ boards and switch cabinets. 
The «ompany has also issued a cir- 
cular »n high-grade knife switches of 
inter t to the trade. Both publica- 


tions say be had free on application. 
Over five thousand letter-carriers 
visite! Seranton, Pa., on Labor Day 


and took part ina parade which pre- 
cede’ the business session of the 
tentli annual convention of the Na- 
tiona! Association of Letter-Carriers. 

In honor of the occasion the business 
hous:s of the city were handsomely 4 
decorated and electrical devices were 
freely used. The International Cor- 
respondence Schools had a large mono- 
gran. “I, OU. S.,” with letters com- 
pose! of red, white and blue incan 

descit lamps in front of their build- 
Ing, aking a very fine display. This 
Instiiition has over a hundred thou- 
sand students, and as its mail is 
handed by carriers in all parts of the 
country, they were much interested 
In inspecting the home office at 
Scranton. 


The Michigan Electric Company, 





Brookline, Mass., a complete electric 
plant for a yacht, now building in 
Detroit, which will include a gasoline 
engine, Western Electric generator, 
switchboard, electric searchlight, 
storage battery and complete wiring, 
fixtures, etc., as well as an electric 
revolution indicator and engineer’s 
signal system, making altogether one 
of the most complete possible electric 
plants fora yacht. This company is 
also in receipt of inquiries from New 
York city, Cleveland, O., Toledo, O., 
Shreveport, La., Syracuse, N. Y., 
and Dallas, Texas, for prices on elec- 
tric signs which it makes a specialty 
of designing and manufacturing, 
those it has already manufactured 
and installed having attracted most 
favorable comment. 


POSITION WANTED. 


Young man—English—seeks a position 
as Assistant Electrician. Has good know!- 
edge of testing and line construction and 
maintenance. 


Address, ‘‘1,000,” 


Care ELECTRICAL REVIEW, NEW YORK. 








DRAUGHTSMAN WANTED- - 


Who understands electrical 
and mechanical devices. If 
satisfactory, steady employ- 
ment assured. Address, 


BRILOWATTT, 


Care of Electrical Review, 
41 PARK ROW. N. Y. CITY. 





Position Wanted. 


A gentleman, twenty-five years old, 
a graduate of Stevens’s Institute of 
Technology, who has been in the 
employ of one of the largest hydraulic 
works in the country, is open for a 
new connection. He has had an ex- 
perience of thirteen months in prac- 
tical shop work, five months of which 
were spent as assistant foreman in 
two of their shops; after this he was 
given entire charge of some of their 
large work and superintended the 
changing of their power from steam to 
electricity. He isa man of unusual 
energy, with business ability and the 
necessary technical and _ practical 
training to fit him for a responsible 
managerial position in an electrical or 
mechanical company. He desires to 
correspond with or meet any one who 
might find use for his services. 








of lvetroit, Mich., has been awarded Address, 
the contract for furnishing and in- ® C., 
stalling for John A. van der Poel, of | Care of Exectricat Review, N. Y. 











STEREOPTICONS 








MAGIC LANTERNS 
CONDENSED ss 
RILEY BROS. 16 BEEKMAN 51 






CATALOGUE FREE 


and SLIDES VW 
NEW YORK. 
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ror Sale... 


2—20 K. W. Edison 125 Volt Dynamos. 
2—45 K. W. Edison 125 Volt Dynamos. 
2—50 Light T. & H. 2000 c. p. Arc Dynamos. 
5—25 Light T. & H. 2000 c. p. Arc Dynamos. 
175—2000 c. p. Double Carbon Lamps. 
125 Street Hoods. 

A number of Belts and Hill Clutch Pulleys, 
all in good operative condition. 

For ParTICcULARS ADDRESS 


OTTUMWA ELECTRIC & STEAM CO. 
OTTUMWA, IOWA. 





TO MANUFACTURERS 
OF ELECTRICAL 
MACHINERY. 


FOR SALE—A fine manufacturing plant 
located on the New York, New Haven & 
Hartford R. R. a few miles out from Bos- 
ton, thus securing Boston rates on freight, 
etc, 

Buildings are nearly new, mostly one 
story, and are built of stone and iron with 
slated roofs of the very best construction, 
are well lighted, and contain about sixty 
thousand square feet of floor space. There 
is also a wood-working plant connected 
with the above buildings containing twenty 
thousand square feet. 

Engines, boilers, shafting, etc., in perfect 
order. This property is offered for sale at 
a very low price and should be seen to be 
appreciated. 

For further particulars and picture, apply 


F Cc. I. BURR, 


WITH 
F. E. Barton, 35 Congress St., Boston. 


FARIS & THAYER, 


52 Broadway, New York, 
BANKERS AND BROKERS. 
Investment Stocks and Bonds. 





All ELECTRICAL STOCKS for 
CASH or MARGIN. 





Members of the New York Stock Eae- 
change. Telephone “‘ 1893 Broad,’? 
ANTED—SEVERAL BRIGHT AND HONEST 
rsons to represent us as Managers in this 
and close by counties. Salary $900 a year and ex- 
= Straight, bona-fide, no more, noless salary. 
osition permanent. Our references, any bank in 
any town. It is mainly office work conducted at 
home. Reference. Enclose self-addressed stamped 
envelope. THe OominionComPany, Dept. 3, Chicago. 


Central Manufacturing Co. 


Chattanoega, Tenn. 
— —— ~ and 
Yellow Pine Cross 


ETT 
pees ~<a. Arms, Locust Pins, 


Oak Pins, Electrical Mouldings, Oak Brackets. 
Large stecks on hand. Delivered prices quoted, F. O. 
B. ears, your city, in any quantity. i” Write us. 


J.C. WHITE & COMPANY, 


INCORPORATED. 


ENCINEERS, CONTRACTORS, 


29 BROADWAY, NEW YORK, N.Y. 
EQUITABLE BLDC., BALTIMORE. 


KLEIN'S 
























CLIMBER’S 
_LINEMEN’S JOOLs 


Catalogue Free. Send for one. 








MATHIAS KLEIN — SON, 
67-89 W. VAN BUREN STREET, 





eT 


| ee 
| 


SI RANGTS ES. 


=f FE BEST. COGS Nip i\ 


*. ih SS eee 





ROBIE 


gC Al C SUD EA 


eo 
is 


alll i DS ae 
AR PRIGES), © 





% 





ae of oof fe oe cf oof ff oe oe ct sf off of oe offer 
THE H. B. CAMP COMPANY’S 


VITRIFIED GLAY CONDUIT 





LEDEEEL EELS EEEDEEEE BES 


For Underground Telephone, 
Telegraph or Electric Light 


WEITER, cccce 
This conduit is made of vitrified clay, 
standard size, three inches internal 
diameter. We can make an — size or 
ae of ducts desired. Laid with our 
tent - + @ perfect alignment is 
e claim for strength, econ- 
= 3 durability, one. snecguess 
perfect insulation it is the In 
ran b the | most prominent cumnantn 
Any information ly given. 
WRITE FOR CATALOGUE. 


MANUFACTURED BY 


THE fi. B. CAMP COMPANY, 


AULTMAN, OHIO. 
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We lectrical.... 
S JJdzents 


[Specially reported for this journal by 8. 
Duvall, solicitor 01 patents, Loan and Trust Build. 
ing, Washington, D.C. of any patent may 
be secured for 10 cents each.1 








ISSUED SEPTEMBER 19, 1899. 
633,478 Combined electric motor and 
pump-head ; R. J. Northam, Los Angeles, 
Cal. 


633,494 Electrical railway 
Shoecraft, Topeka, Kas. 

633,516 Centrifugal electric switch ; R. 
L. Hunter, Minneapolis, Minn. 

633,544 Electrolytic apparatus for pre- 
cipitating metals; H. 8. Badger, Denver, 
Colo. 

633,547 Telephone system; W. M. Davis, 
Chicago, Ill. 

ISSUED SEPTEMBER 26, 1899. 

R. W. Bark- 
Y.—Consists of a cur- 
rent- collector, a phe carrier therefor, 
and a continuous ‘unbroken conductor, 
leading from the collector along the carrier 
and leaving the same in line with the axis 
of motion thereof. 

633,565. Device for lighting lamps by 
electricity; H. M. Brigham, New York. 

633,567 Meter-registering device ; J. M. 
Byron, Boston, Mass. 

633,576 Casing for and mounting of elec- 
trical fuses or cutouts; L. W. Downes, 
Providence, R. I. 

633,577 Casing for and 
electrical fuses or cutouts ; L. W. Downes, 
Providence, R. I—A plug having a pro- 
jecting screw contact at one end, a contact 
at its other end, and a fuse connected be- 
tween said contacts, a socket having ap in- 
teriorly-screw- threaded sleeve-contact in its 
closed end adapted to be engaged by the 
screw-contact on the plug, and a spring- 
-contact at its open end adapted to bear 
against contact-plate on the’ plug and to 
form and maintain such contact so long as 
the screw and sleeve contacts are’ in engage- 
ment. 

633,586 Priuting-telegraph system; C. 
L. Healy, Newark, 

633,594 Electric 


support; J. 


633,558 orig railway ; 
ley, New York, 


mounting of 


‘traction of railway 


trains; O. H. E. Kaselowsky, Berlin, 
Germany. 
633,623  Street-indicating device for 


street-cars ; 8. Squire, Westfield, Mass. 

633,641 .Dynamo-electric machine; C. A. 
Eck, Newark, N. J.—A brush-holder having 
two superposed compartments extending 
parallel to each other and a fastening-piece 
extending at an angle to the said compart- 
ments. 

633,702 Electrical measuring and indi- 
cating apparatus ; *. Rodde, Gross 
Lichterfelde,.Germany. 

(Continued.) 


WAN iTED— SUPERINTENDENT. 
Capable and energetic man, thor- 
oughly experienced in factory 
practice, knowledge of the prin- 
ciples of electricity desirable but 
not essential. Address 
* MANUFACTURER” 

Care of Electrical Review, New 
York, stating experience, age, 
references and salary expected. 








FOR SALE. 
Valuable Electric Heater Patent, 


No. 629,153. 
PATENTED JULY 18, 1899. 


Address M. W. DEWEY, 


SYRACUSE, NEW YORK. 








THEATER DIMMERS. 


WARD LEONARD ELECTRIC CO., 


Bronxville, N. Y., U.S.A. 
FEMORAL RET, 





NOTICE IS HEREBY given that the Annual 
Meeting of Stockholders of the Electrical Review 
Publishing Company. for the election of a Board of 
Directors for the ensuing year and the transaction 
of such other business as may properly come before 
the meeting, will be held at the offices of tne com- 
pany. No 41 Park Row, in the city of New York, on 
the 14th day of October, 1899. ‘The polls will’ be 
opened at three o’clock and closed at four o’clock 


P. M. 
Dated September 25, 1899. 
STEPHEN L. CoLEs, Secretary. 





$5 VOLT 

AMMETER 
FOR 

STUDENTS’ 
USE. 


(Jewell Bearing 
and Aluminum 
Case. 


using it mailed on 
application. The 

methed of its use 
desc ibed in acii- 
cular just issued. 


L. E. KNOTT APPARATUS CO., 
16 Ashburton Place, - BOSTON, MASS. 





H-P Enamel- 
Insulated 
Bridle Rings. 

These Insulators are 
made‘ of best quality 
drop forged iron and 
heavily enameled. 

They are designed for 
carrying “groups of 
Insulated Wires to and 
along the walls of 
buildings and distrib- 
uting them to sub- 
scribers’ offices. 

New Wires can be 
readily inserted and 
old Wires removed 
from these Insulators 
without injury. Being 
strongly made, they 
will last indefinitely. 
They can be screwed 
into the most difficult 
places with the hand, 
and when desired can 
be unscrewed and used 
avain for other work. 
The cut is approx- 
imately half size. 


JAMES S. BARRON & CO., 
Manufacturers of and Wholesale Dealers in 
GENERAL ELECTRICAL SUPPLIES, 

24-30 Hudson Street, - NEW YORK. 








Construction and Repair 
of Commutators. 


A reference book for machinists and others who 
have to do with electric dynamos and motors. 
By L. C. SHARP, 

Price 50 CENTs. 


Appress L, C. SHarp, Omana, NEB. 





HARDY 


LAMPS UNIFORM IN CANDLE POWER. 
UNIFORM IN WATTS PER CANDLE. 
PRICES RIGHT. PROMPT.SHIPMENTS. 


LAMP COMPANY, PITTSFIELD, MASS. 





WANTED-SEVERAL BRIGHT AND HONEST 

persons to represent us as Managers in this 
and wales by counties. Salary $900 a year and ex- 
on. Straight, bona-fide, no more, no less salary. 

ition permanent. Our references, any bank in 
any town. It is mainly office work conducted at 
home. Reference. Enclose self-addressed stamped 
envelope. THE Dominion Company, Dept. 3, Chicago. 





otor Starting Rheostats 
Motor Regulating Rheostats 
Dynamo Fieid Rheostats 
Theater Dimmers, Special Rheostats 


Iron Clad Resistance Co.,W"*7y"'sa: “** 
ELECTRICAL CONTRACTOR. 


WIRING FOR LIGHT, HEAT AND POWER, 
ELECTRICAL BELLS AND BURGLAR ALARMS. 
Everything in the Electrical line repaired neatly 
and promptly. 


CEO. C. WEBSTER, 


432 Fourth Avenue, NEW YORK. 
BETWEEN 29tn ano 30TH STREETS. 
Telephone, 16550-38th St. Estimates Given. 











wy. R. OSTRANDER & CO. 
22 DEY STREET, 
Manufacturers of 
SPEAKING TUBES, WHISTLES, 
ANNUNCIATORS. 


Electric and Mechanical Bells. 
FACTORY, 

DE KALB AVENUE, 
BROOKLYN. 
Send for Illustrated 

Catalogue. : 


























The New System 

OF EDUCATION 
Electricai 

Engineering 


Mechanical, Steam Civil 
and Mining Engine< cing; | 
Architecture; Drawi ing; 
Surveying; Chemis uy 
Shorthand ; Book-keep 
and English Branch ‘s 
TAUCHT BY MAIL, 
, Over 50 Courses, 
| We ten cuaheed thousands to better po: ‘tions 
‘and salaries. Send for free circulars, s: ating 
the subject in which you are intereste: 
THE INTERNATIONAL CORRESPONDENCE 8}: , 
Box 1003, Scranton, Pa. 
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The Best 
Education 


is that which helps to 
INCREASE YOUR SALARY. 
AMERICAN SCHOOL 


oO 

CORRESPONDENCE 
(Chartered ew ie the Com- 

setts) is gh Bono 


by 
technical KE XPERTS of world-wide rep tation 
and devoted exclusively to 
Electrical 


ENGINEERING } Fsetica, 


WRITE TO-DAY for our “ Handbook B” 
and Special Terms for October Enrolmeuts. 
American School of Correspondence 

BOSTON, MASS., U. S. A. 








Steani 











tions. 
quick in operation. 





THE BAIRD CHRONOGRAPH. 


Is recommended to Street Car Companies for use in Office and at 
Transfer Points for stamping tickets. 
of severe usage and will keep uniform good time under al! condi- 
For Telephone Use this machine is simple, accurate, and 
Elapsed time can be figured at a glance. 
request, one or more machines will be sent any company for trial. 


BAIRD-CHANDLER MFG. CO., 113 Clinton S@reet, Chicago. 


They will stand any amount 


Upon 





POLES 


CROSS-ARMS 


BRACKETS, PINS 


TIES 


PROMPT SHIPMENT DIRECT FROM MILLS 
SAVE BROKERAGES AND SEND US YOUR INQUIRIES 


ECCLESTON LUMBER CO., 29 BROADWAY, NEW YORK 








KEYSTONE ELECTRIC CO. 


High-CGrade Dynamos and Motors. 
B. N. SPERRY, Agent Central New York, 
SYRACUSE, N. Y. 





Vdd 


are men tion 


MMLLLLLLsdidddisidisisisisisiséés 


SUGGESSFUL 
: ELEGTRIGIANS 





sible pa Faby tee” 


TELEPHONY, TELE 


SCHOOL IN THE WORLD. 
CORRESPONDENCE. 


letters from students all over the world. 





WOOO 


In the oe nepeeaainn Is Impos- 
knowledge. an btain 
electrical education at home during 
that you will not notice the outlay. 


ELECTRICAL ENGINEERING, 


ELECTRICAL ag I a. ELECTRIC RAILWAYS, ELECTRIC LIGHTING 
APHY, ELECTRO-PLATING, MECHAN 
_ DYNAMO-ELECTRIC MACHINE DESIGN. BEST TEXT-BOOKS FREE. 

THE BEST, MOST THOROUGH AND PRACTICAL COURSES OF ANY CORRESPONDENCE 
SEVEN YEARS OF EXPERIENCE IN TEACHING BY 


Write for illustrated circular B, sample pages of text-books, drawing plate and booklet © 


THE UNITED CORRESPONDENCE SCHOOLS, *°* *°Sitw You “Exe 


with which are mee The Correspondence a of! Technology and the 
jitute for Home Study of Engineering. 
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a thorough 
©... “opare time at a cost so low 
omplete courses by mail In 


ICAL DRAWING AND 
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GET OUR NEW CATALOGUE. 
F. A. HOUDLETTE & SON, 
138 Milk Street. 





WILL LAST FOREVER. 
BASILY ACCESSIBLE, 


REOSOTED WOOD CONDUITS 


FOR UNDERGROUND WIRES, 20 wor carner morsturs. 


THE MICHIGAN PIPE CO., 


208 N. Madison st., BAY CITY, MICH. 


NOT SCRATCH CABLES. 


A National Rider never changes his 





mount.—National Cycle Mfg. 
Co., Bay City, Mi 





